PROGRESS IN AERIAL NAVIGATION. 


By O. Chanute, C. E., 


President American Society of Civil Engineers. 


AN gazes at the birds and longs to imitate them. It 
must be confessed that his success has been small ; 
still, within the last decade a balloon has been 

driven against a moderate wind, and a man is said to have 
flown a hundred yards near Paris, so that it may be that, as 
Professor Langley says, the problem of aerial navigation is 
about to pass into the hands of the engineers. It is an intri- 
cite and fascinating problem, and it attracted first the poets 
and dreamers. It is only within the last century that it has 
been taken up by scientific investigators, but now a number 
of skilled observers are investigating the elements of air 
resistances and reactions, and the law which governs flight, 
so that there has lately been a great change in the attitude 
of popular opinion towards the whole subject. It is no 
longer regarded as wholly impracticable and visionary. 
Among others, Professor Pettigrew in England and Pro- 
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fessor Marey in France, have been studying by ingenious and 
accurate methods the complicated movements of birds, while in 
this country Professor Langley, of the Smithsonian Institution, has 
been experimenting upon the resistance and supporting power of 
planes, and has just published a report of his labors * which bids 
fair to mark an epoch in the development of the solution, and 
which he concludes with the following words : 

“T wish, however, to put on record my belief that the time has 
come for these questions to engage the serious attention, not only 
of engineers, but of all interested in the possibly near practical 
solution of a problem, one of the most important in its conse- 
quences, of any which has ever presented itself in mechanics ; for 
this solution, it is here shown, cannot longer be considered beyond 
our capacity to reach.” 

Besides the men of science who are investigating the natural 
laws of flight and of air resistances, there are now probably some 
scores of sane inventors in different parts of the world, besides very 
many “cranks,” who ure making experiments in the same line of 
study. These men may be divided into two classes—the Aeronauts, 
who are seeking to drive balloons through the air at satisfactory 
speeds, and the Aviators, so called, who hope to imitate the birds 
and to fly by purely dynamical means, or without the use of the 
gas-bag. 

As regards balloons, it has been proved that an elongated gas- 
bag can be propelled through the air with a screw, and steered with 
a rudder ; that it can be made stiff enough by internal gas pressure 
to resist the speeds hitherto attained, and that the velocity is 
limited by the power and weight of the motor, which the buoyancy 
of the balloon enables it to carry up. Thus far, as the outcome of 
various experiments dating back to 1852—first by Giffard, the in- 
ventor of the injector, next by Dupuy de Léme, the French chief 
naval constructor, and then by Tissandier the distinguished author 
and Aeronaut—in which constantly increasing velocities had been 
reached—a maximum speed of fourteen miles an hour has been at- 
tained. This was accomplished by Commandant Renard of the 
Aeronautical establishment of the French War Department, who in 
1884-85 made seven trial trips, on five of which he was enabled to 
return to his point of departure; but in order to accomplish this, 
he had to make an air-ship—Za France—shown in our engraving 
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THE WAR BALLOON “LA FRANCE” STARTING FROM SHED AT CHALAIS. 


no less than 165 feet long and 274 feet in diameter, and to build a 
shed to keep it sheltered, until calm weather enabled him to go out 
for experiment. This air-ship speed of fourteen miles per hour was 
obtained with an electric motor of nine horse-power, weighing with 
its primary battery 1174 pounds, this being the utmost that the 
balloon could lift in addition to its own weight and that of two 
Aeronauts and their supplies ; but calculations show that by simply 
doubling the dimensions of the air-ship, its lifting power would be 
so much increased that a motor weighing at the same rate—130 
pounds per horse-power—would produce a speed of twenty-five miles 
per hour; so that this velocity may be said to be “in sight,” pro- 
vided that a balloon 330 feet long does not prove to be of im- 
practicable size. 

Since 1885 no open-air experiments have been made by Com- 
mandant Renard so far as is known, but it is said that a series of 
experiments has been conducted to reduce the resistance of the 
Airship by better proportions, to increase the efficiency of the screw 
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and to seek for lighter motors in proportion to their energy. The 
latest statement is in the French periodical /nventions Nouvelles of 
October 5, 1890, that Commandant Renard is now in possession of 
a motor of 70 horse-power, weighing, with its supplies for ten 
hours, only 946 pounds, or at the rate of 13} pounds per horse- 
power. Should this prove to be true, Za France could be driven 
at twenty-eight miles per hour, and an air-ship double its dimen- 
tions might theoretically attain a speed of about forty-five miles 
per hour, but the cargoes carried would be exceedingly small. A 
greater practical speed than forty miles per hour, therefore, is not 
to be expected from balloons, because the power required increases 
as the cube of the speed, and because an air-ship 330 feet long 
must be very near the limit of practicable sizes. 

Inasmuch as the aerial problem, so far as navigable balloons are 
concerned, is almost wholly one of motive power, experiments on 
a small scale—one in which the balloon will not lift a complete 
primary motor—are of little or no use, while experiments on a really 
navigable scale are very costly. Hence such experiments are chiefly 
carried on at Government expense, and for war purposes. France 
is in the lead, but Germany, Italy, Russia and Portugal, now have 
war aeronautical establishments and are experimenting. It is 
stated that Russia is having built in Paris a “Torpedo balloon” 
which is to be 170 feet long, and furnished with a motor of fifty 
horse power, from which twenty-five miles an hour is expected. 
England has also an Army Aeronautical establishment which is 
understood to confine its labors to captive balloons for observation ; 
but it seems to be not improbable that the other European nations 
are preparing aerial surprises for each other, and that should a war 
break out, navigable balloons would soon be seen sailing over the 
enemy’s camps at speeds of twenty-five or more miles an hour, 
while all sorts of strange guns and rockets would be brought to 
bear upon them. But the wind sometimes blows at more than forty 
miles an hour, so their use will be limited and their cargoes quite 
small. 

Hence the Aviators discard the balloon as too costly and 
slow, and point to the birds, which attain greater speeds. The 
pigeon flies at sixty miles per hour, the duck at ninety, and the 
swift is said to flash through the air at something like 150 miles an 
hour. The Aviators hope to emulate these speeds, and for the past 
twenty-five years, there have been aeronautical societies in Great 
Britain, France, Germany, and it is believed in other European 
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countries, which have been encouraging experiments. ‘The machines 
proposed have been wondrous and many, a chart of illustrations 
published by M. Dieuaide in 1880, delineating no less than fifty-three 
machines, more than half of which had been experimented with. 

It is not possible in a magazine article to review, even cursorily, 
all the many attempts which have been made to compass artificial 
flight. An account of some comparatively recent experiments will 
be found described in the article on “ Flight ” in the Encyclopedia 
Britannica, ninth edition. The present account will be confined to 
a brief sketch of the proposals and experiments of a few of the 
men who are still seeking a solution of the problem, and who seem 
to have a fair prospect of accomplishing something. First may be 
mentioned Mr. Breary, for twenty-five years past Secretary of the 
Aeronautical Society of Great Britain, who has made a great many 
models of flying machines, all of them actuated by the force of 
twisted India rubber. He has shown to the writer five or six differ- 
ent forms of apparatus, the principal of which is his well-known 
“Wave Action,” all of which flew creditably in a large room, but 
he has never, chiefly for want of means it is said, built any machine 
of sufficient size to carry a man. 

M. Hureau de Villeneuve, who has been nearly as long Secre- 


tary of the French Aeronautical Society, and who advocates flight 
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by wing action, has not only built many models which fly by the 
force of twisted rubber, but some years ago he constructed a large 
steam bird fifty feet across. As there was atthat time no reliable 
steam-engine and boiler sufficiently light in proportion to its power, 
the expedient was adopted of leaving the boiler on the ground, and 
connecting it with the engine by a flexible hose. Upon trial, as 
described verbally to the writer by M. Hureau de Villeneuve, as 
soon as the steam was turned on, the bird, with the inventor aboard, 
beat his wings violently, and rose so suddenly that the alarmed in- 
ventor shut off steam and came down so rapidly that one of the 
wings was smashed. He has been looking since for a light steam- 
engine which can take up its boiler as well as the engine proper, 
within the limits of admissible weight, and which M. Maxim now 
seems to be in position to furnish. 

Mr. Laurence Hargrave, of Sydney, New South Wales, has been 
experimenting for many years with models of flying machines, and 
has succeeded in getting longer flights than any hitherto obtained. 
Up to December 3, 1890, he had constructed nine aeroplanes, 
operated by bands of India-rubber, and propelled by wings ; one 
operated by rubber bands and a screw ; two operated by compressed 
air, with wings, and two operated by means of a cross bow, with 
wings. From Mr. Hargrave's experiments he concludes that the 
wing and the screw are about equally efficient in action. The engrav- 
ing shows the screw-propelled aeroplane of 1888. It weighed two 
pounds and was driven by the contractile power of forty-eight 
elastic bands, geared in tension, a horizontal distance of 120 feet, 
by the expenditure of 196 feet pounds. Another machine in which 
flapping wings were similarly driven, weighed 334 ounces, and flew 
a distance of 270 feet with 470 feet pounds of energy. In 1890 he 
constructed the compressed-air flying machine shown in the engrav- 
ing. The body of the machine consists of a tube two inches in 
diameter and 48} inches long, weighing 19} ounces, and with a 
_ capacity of 144.6 cubic inches. It holds the compressed air at a 
working pressure of 230 pounds to the square inch. The engine 
cylinder is 14 inches diameter and 1} inches stroke, the total weight 
of the compressed air engine being 64 ounces. 

The area of the aeroplane measures 2128 square inches, and that 
of the wings is 216 square inches, thus giving a total area of 2344 
square inches for a total weight of 2.53 pounds. The wings are 
made of paper, and have no feathering motion, save that due to the 
elasticity of the material of which they are composed. 
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HARGRAVE’S COMPRESSED AIR FLYING MACHINE. 


In a dead calm the machine flew 368 feet horizontally with an 
expenditure of 870 feet pounds of energy. The engraving shows also 
two forms of the compressing air pump. Mr. Hargrave reports the 
progress of his experiments regularly to the Royal Society of New 
South Wales, of which he is a member, and states that he desires to 
give the public all the information of which he is possessed, and 
that he does not anticipate taking out any patents. 

M. Gustave Trouvé, the celebrated Electrician and inventor, 
who had taken out up to the end of 1890, some eighty-one patents, 
and who is frequently referred to as “ the French Edison,” has con- 
structed several working models of flying-machines. His latest 
mechanical bird, so far as is known, isshown in the engraving. He 
believes it to be the first which has risen into the air by its own un- 
aided force, and also that its explosion motor covers the principle 
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which must become the primary base of all Flying Machines. The 
bird consists of two wings 4 and BZ, connected together through a 
“ Bourdon” bent tube, such as is used in steam gauges, the pecu- 
liarity of which is that when pressure increases within the tube, its 
outer ends move apa-t, and return towards each other upon dimin- 
ished pressure. M. Trouvé increases the efficiency of this action by 
putting a second tube within the first, and he produces therein a 
series of alternate compressions and expansions, by exploding 
twelve cartridges contained in the revolver barrel D, which com- 
municates with the “ Bourdon” tube. These explosions produce 
a series of strokes of the wings, which with the aid of the silk sus- 
taining plane indicated at C, both support and propel the bird in the 
air. 

The manner of starting it is represented in the diagram. The 
bird is suspended from a frame by a thread attached to the ham- 
mer of the revolver, thus keeping it up from the cap. Another 
thread holds the bird near the upright post, while acommon candle 
A and a blow-pipe flame 2 complete the preparations. Upon the 
thread being burned at 4, the bird swings forward from position 7 
to position 2, when the other thread being burned by the flame, the 
hammer falls on the cap, an explosion ensues, the tube expands 


and the wings strike downward, while the bird flies up as shown in 
position 7. Then the gases escape from the tube, the latter re- 
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METHOD OF STARTING M. TROUVE’S BIRD. 


sumes its original shape, thus raising the wings, and also moving a ~ 
pawl which advances the revolver barrel, so that a new explosion 
occurs, and so on. This bird has flown eighty yards, and after its 
motive power is exhausted, it flutters gently to the ground, the 
wings and silk body acting like a parachute. For practical flying 
machines, M. Trouvé proposes to derive most of the motive power 
from the atmosphere, by taking up a supply of compressed hydro- 
gen only. This, when mixed with a due quantity of air, forms an 
explosive mixture which he expects to use. 

M. A. Goupil, a member of the French Aeronautical Society 
has given much attention to the mathematical principles of flight, 
and has designed a number of electrical or steam birds varying 
from 440 to 8800 pounds in weight. He determined first to ex 
periment with a smaller machine, with man power, expecting to 
derive some support from the wind, after the manner of the soaring 
birds ; and in the winter of 1883, he built an aeroplane, of which a 
side view and a front view, as improved, are given in the engrav- 
ings. It was about twenty feet across, twenty-six feet from back to 
rear end, measured 290 square feet in supporting area, and weighed 
110 pounds. Placed in a wind varying from sixteen to twenty feet 
per second, at an angle of incidence of 10° it lifted up two men in 
addition to its own weight, making a total of 440 pounds. When 
the speed of the wind increased to over 20 feet per second the ap- 
paratus could no longer be mastered. The wings not being guyed 
fast, as shown in the engraving, they were twisted out of shape, 
and the wind took greater effect upon the deformed side. M. 
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GOUPIL’S FLYING MACHINE—SIDE VIEW, 


Goupil experimented several times, and was surprised at the small 
amount of head resistance which the apparatus offered to the 
wind. 

’ M. Ader, of Paris, a celebrated electrician, and the inventor of a 
telephone, for fifteen years past has been experimenting with flying 
machines. His later experiments have been conducted in the pri- 
vate park of M. Eugene Pereire, near Paris, with such secrecy as 
he could secure. It is now said that he succeeded last June in the 
presence of three or four persons, in rising to a height of about 
sixty feet, and in flying a distance variously estimated at 1oo to 
400 yards ; the discrepancy probably being due to the omitting or 
to the including the distance required for a preliminary run. The 
apparatus resembles a huge bat, fifty-four feet across, and is ap- 
proximately shown in our engraving. M. Ader, upon being inter- 
viewed by the Paris newspaper, Ze Temps, excused himself from 
entering into details concerning his apparatus, save to state that it 
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GOUPIL’S FLYING MACHINE—FRONT VIEW. 


resembled a bat, that the aviator and the motor were placed inside 
the body of the bird, and that after trying a number of motors, he 
had settled upon one which employs a “ combination of vapors.” 
This actuates a screw of sail cloth placed at the head of the ap- 
paratus, thus pulling it forward instead of pushing it. The ma- 
chine rests upon sled runners, or may have wheels to obtain a pre- 
liminary run, and in order to get a start, a long flat place is re- 
quired, with smooth solid surface, so as to gather speed by sliding 
or rolling some twenty to thirty yards. M. Ader also told the re- 
porter how for many years he had been studying the soaring birds : 
first the eagles and the large bats in the zoological gardens, and 
then the vultures at liberty, for which latter purpose he had gone 
to Algeria, and disguising himself as an Arab, had enticed the birds, 
by leaving meat for them in secluded places, so that he might ob- 
serve their movements closely; the result being a new theory of 
flight. 

It is understood that secrecy is still maintained in the experi- 
ments, M. Ader stating that he believes that his invention is des- 
tined to play an important part in the national defense, and that from 
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patriotic motives he is 
not willing to take out 
foreign patents, so that 
he may not divulge the 
plans of his apparatus. 
M. Mouillard, of Cairo, 
whose remarkable book, 
“T,’Empire de l’air,” con- 
taining a record of his 
keen observations of soar- 
ing birds, attracted great 
attention in France some 
ten years ago, is under- 
stood to have now, almost 
ready for publication, an- 
other book, which he en- 
titles “Le Vol sans bat- 
tements,” in which he 
records further observa- 
tions, and relates how he 
actually glided or flew 
some 138 feet several 
years ago with one of 
the several machines 
which he has invented 
and experimented with. 
This occurred in Algeria, 
with his apparatus No. 3, 
which consisted simply in 
a light Aeroplane strap- 
ped to the body and rest- 
ing on the shoulders, but 
unfortunately only slight- 
ly adjustable to conform 
to the various conditions 
of flight. The wind was 
almost wz/, and in order 
to test the carrying ca- 
pacity of his Aeroplane, 
he took a running jump 
across a ten feet ditch, 
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when, a light breeze springing up, he was actually picked up and 
sailed against the wind for 138 feet, his legs dangling down within 
a foot of the ground, without being able to alight. Since then, 
he has devised several improvements to give better command of 
the apparatus, and he now believes that he can imitate ail the 
evolutions of the soaring birds, and translate himself at will by 
the simple force of the wind. It seems now probable that several 
forms of this apparatus will shortly be experimented with, for the 
writer personally knows two American inventors, and at least three 
inventors abroad, who have been working on the same lines as 
M. Mouillard, and who believe that the wind furnishes a sufficient 
motive power for flight at low velocities. 

When, however, high speeds are desired, power will be required, 
so that.one of the chief obstacles to success has hitherto been the 
want of a motive power sufficiently light in proportion to its energy 
to compare favorably with that of birds. Steam-engines, gas-en- 
gines and electric motors for aerial purposes, have all weighed from 
65 to 130 pounds per horse power, including supplies for only two 
hours, but within the last few months Mr. Hiram S. Maxim, the cele- 
brated inventor of the “ Maxim Automatic Gun,” has announced 
that he had constructed and tested two compound steam-engines, 
weighing with their steam generator only 950 pounds, capable of 
developing 300 horse power, and already known to give 120 horse 
power of useful effect upon an aerial machine which he is building. 
Also in connection therewith an air surface condensor, forming the 
frame of the machine, which is expected to enable him to use the 
same water over and over again, thus limiting the water required 
for a trip to a few gallons, instead of the 20 to 25 pounds of water 
per horse power fer hour, required for non-condensing engines. 
These marvellous achievements, should no impracticability inter- 
vene, seem destined to do more towards a solution of the problem 
of aerial navigation than any that have gone before, and in connec- 
tion with the labors of Professor Langley and others, to promise 
some early results. Mr. Maxim has nearly completed in England an 
enormous flying machine, 110 feet across and weighing 5500 
pounds, from which he expects fifty to one hundred miles per hour. 
These men may all fail to realize their hopes, but our understanding 
of the mysterious question of aerial navigation is certainly growing, 
and has made great advance during the past year; so thatit now 
seems reasonably prudent for an inventor to experiment:—no longer 
with apprehension of being thought insane. 
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ONE VIEW OF THE KEELY MOTOR. 
By T. Carpenter Smith, M. E. 


HE Keely Motor, though discussed for many years past in 
the newspapers and forming the basis of more than one 
legal contest, has not made, so far, any apparent addition 

to our scientific knowledge, or marked any advance in our mechanic 
arts. It is entitled to serious consideration, however, because it 
has been successfully used to raise large sums of money, and has 
succeeded in holding numbers of people to absolute belief in its 
genuineness and faith in its unbounded possibilities. Any project 
which can do this so successfully, when compared with the “ elec- 
tric sugar-refinery” and kindred schemes, and which can raise 
so much apparent fresh enthusiasm over every successive test 
or exhibition, shows some force at work which may have great 
influence for good or bad on our social economy. The chief 
reason why this interest has been so successfully maintained is, I 
believe, due to the inherent attraction which any mystery possesses 
for mankind at large, which attraction was so tersely summed 
up in Barnum’s famous saying: “ People like to be humbugged.” 

Having always taken great interest in tricks of conjurors, more 
especially those in which mechanical means were used, and being 
fairly familiar with the ordinary phenomena of physics, the news- 
paper accounts of several of the wonderful tests did not seem to 
me.to be very consistent, and it was with much interest, there- 
fore, that I accepted an invitation to witness the trial of Mr. 
Keely’s large engine, which was reported to develop 350 horse- 
power. Distrust does not necessarily imply suspicion, since I have 
had to investigate more than one case of supposed wonderful in- 
vention, and have found in some instances that the inventor was 
sincere, but was himself deluded, while in others the evidence of 
fraud was very palpable. 

I need not say how diverse are the opinions held of Mr. Keely 
and his Motor. He has been openly accused by some of being an 
unmitigated fraud, while others think that he is self-deceived. 
Others yet again think that he has discovered a new force in nat- 
ure but is himself unable to understand or control it. Among the 
men who have seen such an exhibition and are in this latter frame of 
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mind, are those whose business ability is undoubted and some whose 
mechanical knowledge is unquestioned ; yet these men seem to be 
under some influence which prevents their taking a correct view of 
the situation. By this I mean that they seem to overlook the fact 
that Mr. Keely having claimed to be able to produce effects be- 
yond the power of the known laws of nature, the burden of proof 
rests with him. The phenomena he exhibits, therefore, to be of 
any value, should be impossible of reproduction by any means 
known to us. Any attempt to get from these people a detailed 
description of exactly what took place makes it evident that there 
has been some controlling agency which prevented them from ex- 
amining what they saw with that unbiased and critical judgment 
which they would have brought to bear upon any of the ordinary 
business or mechanical problems of every-day life. Moreover, the 
slightest questioning shows that there was not any real attempt at 
investigation, but that the matter was rather in the nature of a 
formal exhibition than of atest. Our aptness asa rule to accept 
for truth the strong convictions of another when authoritatively 
expressed, simply because we have no explanation ourselves to 
offer, is doubtless a large factor in upholding the belief in the 
Keely Motor. 

Now these exhibitions, as far as I know, being given always for 
stockholders only, there is no réal opportunity for tests as usually 
applied ; and we find in addition that Mr. Keely’s own statements 
as to the nature of the force vary so from time to time that it is im- 
possible to learn anything from a comparison of one exhibition with 
another. Mr. Keely’s original explanation of this “force” was 
that he produced it by the disintegration of water by means of vi- 
brations. Shortly before I saw it his explanation was that he pro- 
duced it by his discovery of the ‘ Interatomic Ether,” and the fact 
that there was no perceptible exhaust from the engine was given 
as proof of this. At the time of my visit no stress was laid on the 
absence of exhaust, but on the contrary the exhaust was exhibited, 
and a feature was made of it to demonstrate that compressed air 
could not be the agent employed, since in that case the room would 
have been “ filled with snow.” The “fluid” was at that time sup- 
posed to run through tubes, and we were invited to hold these 
tubes in our hands to show that there was no lowering of the tem- 
perature, such as would be produced, it was claimed, were com- 
pressed air passing through them. Since the test which I wit- 
nessed Mr. Keely, through his representatives, has announced that 
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tubes are no longer necessary to carry the force, which can now be 
transmitted through a solid wire; and experiments have been ex- 
hibited bearing a striking likeness to some of the simpler ones 
shown by Professor Thomson in his lectures on alternating cur- 
rents of electricity. 

Let me say frankly that in going there I did not expect to find 
out anything about how Mr. Keely produces the effects he shows. 
I acted upon the belief that his exhibitions were like the examina- 
tions which a conjuror permits his audience to make of his appa- 
ratus—namely, if there was any chance of his secret being so dis- 
covered he would not make the offer. Feeling sure that any at- 
tempt at a real examination would be at once stopped by Mr. Keely 
and lead to extra watchfulness, and desiring above all things to 
see just how much he would show when off his guard and at ease, 
I resolved to ask no questions, but to keep my attention solely to 
what he might do, and not on what he might say. A famous con- 
juror once placed a complicated piece of apparatus in full view of 
his audience, and invited them to watch it closely, defying them to 
find out what part it had in the trick he was about to perform. He 
explained afterwards that this apparatus had nothing whatever to 
do with the trick, but was placed there to distract attention from 
himself while he made the necessary manipulations. This it seemed 
to me might apply equally well in the case of the Keely Motor. One 
radical difference I at once saw between Mr. Keely’s methods and 
those of a professional conjuror. The latter comes forward and 
tells you freely, “I propose to deceive you,” and immediately 
performs some trick which compels you to admit that “seeing is 
not believing.” On the other hand Mr, Keely offers no explana- 
tion, but expects you to believe on his simple word that he can 
transcend the ordinary laws of nature as known to us. 

My first strong impression was in regard to the character of the 
audience. Most of those present were presumably stockholders, 
and certainly thorough believers in Mr. Keely. These, of course, 
came fully prepared to admire, and believe that any manifestation 
they saw was produced by means beyond any known mechanical 
principles. Among them, however, were enough men known to me 
both personally and by reputation as being of good business ability 
and mechanical knowledge to compel the thought: “If these men 
are believers, there must be something in Mr. Keely’s claims.” 

It is not my intention to give any detailed account of the vari- 
ous pieces of apparatus. We were shown the “ Generator,” a com- 
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plicated arrangement of tubes, diaphragms and rods, and were as- 
sured that it had been all apart until a few hours before, as Mr. 
Keely had not expected to make a test that day. By the way, this 
short notice seems to be not infrequeut, it being very usually given 
as the reason why the tests are incomplete and the apparatus unfin- 
ished. 

Mr. Keely proceeded to produce the force by striking a large 
tuning-fork with a fiddle-bow, and then touching the Generator with 
the fork. After two or three attempts, which he said failed by 
reason of his not getting the “Chord of the mass,” he turned a 
small valve on the top of the Generator, when a slight hiss was 
heard, and loud cheers greeted his announcement that he had “ got 
it.” Atthis moment there was evident among the strangers a 
strong feeling of excitement and a consequent weakening of judg- 
ment. With those who were already believers the excitement 
reached the point of enthusiasm. Nothing had been offered so far 
to prove that the power had not simply been stored up in the Gen- 
erator save Mr. Keely’s bare statement, yet it is doubtful if already 
any one of his adherents did not sincerely believe that he had 
personally seen the Generator in pieces when we entered the 
room. 

The first actual demonstration of power was the raising about 
24 inches of a heavy weight on the end of a lever; this being 
done, it was stated, by the admission of the fluid taken from the 
Generator below a small piston. ‘To accomplish this a large anda 
small iron cylinder were connected by tubes to the Generator and 
to the other apparatus. These cylinders were stated to be empty, 
and a small quantity of water was poured into the larger one as a 
measure of its internal capacity. Yet the cylinder was handled a 
few minutes later in a way which showed that it must have been 
far from as solid as this test, if correct, would indicate. The com- 
pany were lost in admiration of the terrific force displayed, when, 
in reality, calculations showed from Mr. Keely’s own figures that 
less than 2 horse power of actual work was needed to produce the 
results shown. Similarly, the company hailed the puffing of the 
exhaust into the room as proof that compressed air could not be 
the agent employed, since in that event, “the room would be filled 
with snow by the expansion of the air needed to produce the power 
displayed.” 

On figuring up the total amount of air that would have to be 
released to raise this weight, I found that 125 cubic inches of air 
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would be all that would be required at each stroke of this piston. 
No matter to what extent this had been compressed, or to what 
extent cooled after compression, it could not have made the slight- 
est appreciable decrease in the temperature even of the large mass 
of iron surrounding it when it was released from pressure. ‘This 
exhaust, by the way, was hailed by some of those present as 
“sweeter than a cow’s breath,” yet to the writer it had a distinctly 
oily flavor. 

The most interesting part to me of the whole exhibition so far 
was the peculiar effect upon the majority of the audience. I saw 
mechanics there, who, if they had been asked to produce by ordi- 
nary means, and as a matter of mechanical design, all that we saw, 
could have done so immediately, and with half the hanky-panky 
and useless detail with which it was surrounded. Those who were 
competent to criticise had at first kept quiet, evidently from their 
unwillingness to speak without first being certain of their ground. 
They were now completely carried away by the enthusiasm of the 
others present, so that it is very doubtful if by the end of this ex- 
hibition there were more than two or three present who were not 
ready to declare that they had seen with their own eyes the many 
wonders which had in the meantime been described to them by Mr. 
Keely’s excited admirers. 

Our company was now in a fit condition to see the 350 horse- 
power engine. It consisted of a large copper sphere carried on a 
shaft which rested in bearings, and was furnished with a belt pulley 
and various devices called the “ Regulator,” or “ Governor,” etc. 
Mr. Keely apologized for the Governor not being in order, giving 
the same excuse of not having expected to make a test that day. 
Mr. Keely now produced a large iron cylinder similar to those used 
for holding compressed gases. This cylinder, which he called the 
“ Receiver,” had some fluid in it, which we were told was only 
water to cool “it” (the mysterious “ fluid”). It must be remem- 
_ bered that to many of those present the working or not working of 
this machine represented the fulfillment or the blasting of the hopes 
of years. This produced among them a feverish tension in which 
common sense was at a discount, and no objection was possible to 
Mr. Keely’s connecting this large Receiver, as well as the apparatus 
previously used, to the engine by means of tubes and connections. 
He now ordered his assistant to turn on a valve on the larger of 
the two cylinders previously used, and also turned the valve on the 
Receiver, of which he himself had particular charge, and the large 
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copper sphere immediately began to revolve, slowly at first, after- 
wards at about 150 turns a minute. The scene that followed beg- 
gared description. Hats were thrown up, cheers and yells resounded, 
with shouts of “ Keely, you’ve got it!” and “ Hurrah for Keely !” 
and the state of mind of the audience may be imagined When the 
shout of one enthusiast, “ Keely, you are next to God Almighty!” 
seemed only a natural expression. 

The wildest confusion reigned for some minutes, everybody 
turning to everybody else and exclaiming, “ That settles it I guess,” 
and other remarks of such nature. All seemed to feel that the 
matter was now demonstrated beyond a doubt. Mr. Keely accep- 
ted their congratulations without a particle of change of expression 
in his face, and in response to repeated requests stopped the ma- 
chine, calling to his assistant (a man whom he called “ Al”’), to shut 
off the fluid, and simultaneously shutting the valve on the Receiver 
which he himself held. To reverse the machine he took hold of the 
Governor and pushed it in the direction in which he wished the en- 
gine to go, and then called to his man to turn the valve on the large 
cylinder attached to the Generator, then again turned the valve he 
himself held, on the Receiver. The machine would immediately 
start off in the opposite direction to that in which it had been running. 

The various details that followed are of no material consequence, 
except that on placing my hand on the Receiver just at the valve 
outlet I found, after the engine had been run some few times, that 
there was a perceptible lowering of the temperature at that point. 
Also that while we were repeatedly assured that the Receiver had 
nothing to do with the motion of the engine, all the power coming 
from the force originally put into the large cylinder, yet “ Al,” mis- 
understanding an order, closed the valve on the large cylinder, 
when the machine continued to run for some little time. Mr. Keely 
wishing to stop, said “ Shut her off, Al,” and on his surprised re- 
ply, “She is shut off,” Mr. Keely closed the valve at the Receiver 
with a suddenness that was interesting, and the machine stopped 
at once. 

Stripped of all verbiage and mysterious surroundings, to what did 
this test amount? There was not one thing shown us which could 
not be produced by well-known mechanical means; nor was there 
any real inquiry. Any one who asked the simplest question tend- 
ing to an honest investigation was glared at by every member of 
the company as though he had grossly insulted Mr. Keely and 
themselves. 
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The one feat exhibited which was interesting to me was the 
raising of the weighted lever, since in that case there was evidence 
of work done, and because it was my good fortune to hear a gentle- 
man who had been present at a similar exhibition make the remark 
that if Mr. Keely wanted to demonstrate that he had a new power 
at his command he had the means of doing so incontestably in this 
single performance. His proposition broadly was : 

“ Mr, Keely says that this power is produced practically from 
nothing. Let him, therefore, take a room in any of the Safe De- 
posit Companies and place therein his apparatus and seal the room 
securely up, leaving only a means of observation. Let the room be 
fastened with three locks, one key to be held by Mr. Keely, one by 
a representative of the stockholders and one by myself, so that none 
of the parties interested can enter the room without the others being 
present. We will supply Mr. Keely with all the water that he wants, 
if it is water that he requires, and let him lift that weight, not once, 
or twice or thrice, as he shows at his exhibitions, but continuously 
at intervals of say fifteen seconds for only three days, and I will 
guarantee that he will receive all the money that he wants to per- 
fect his invention. This money shall come, not from bankers and 
lawyers and business men who know nothing about mechanics, but 
from the first and best engineers in the country. The reason why 
this test would be convincing to such men is that it would really 
show work done. ‘To raise in this way 500 pounds 2} inches every 
fifteen seconds for three days would represent over 500 horse-power 
and this I believe is more actual work than has been exhibited in 
any manifestation that Keely has made, though far below what he 
claims to be able to produce at any moment. This test requires 
Mr. Keely to reveal nothing, and to risk revealing nothing ; then 
why should he not accept it? He says that he does not care to 
satisfy the public, but only his stockholders, Then the public need 
waste no sympathy on his stockholders so long as they neglect this 
or a similar simple yet conclusive test.” 
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THE POSSIBILITIES OF LANDSCAPE GAR- 
DENING. ‘ 


By John De Wolf, L. A. 


HE possibilities of landscape art in the United States are so 
vast, both as to esthetic design and actual achievement, 
by repetition and combination of what has already been 

accomplished, as to satisfy the most ambitious. As a people we 
are beginning to appreciate the fine arts more than ever before and 
the art of the landscape worker will doubtless in due course 
receive its meed, but the truth of Lord Bacon’s words—“ Men 
shall ever see that when ages grow to civility and elegance, men 
come to build stately rather than to garden finely, as if gardening 
were the greater perfection ’—is receiving new illustrations among 
us all the time. How often we see fine modern buildings with 
grounds bad in design and execution, but observing travellers note 
a steady improvement in this respect and there is reason in great 
hope for the future. 

The natural resources of our beautiful country are so great 
and varied that little will be left ungratified in the way of land- 
scape beauty when opportunities offer for development. Fortu- 
nately we have a land with such differences in climate and condi- 
tions that stupidity cannot reduce our grounds to a dead uniform- 
ity from the Atlantic to the Pacific, and travelling will be enjoy- 
able for all time from the variety of scenery it gives us instead of a 
repetition of the same botanical display in all places. We can 
enjoy in their greatest perfection soft lawns and fresh foliage, 
where the land is bathed in the soft Atlantic air of our Eastern 
coast ; magnificent avenues of live oaks and magnolias, further 
South, and those of palm trees nearest the Tropic seas. In our 
“‘ New Italy,” the southern part of California, are rapidly extend- 
ing the charms that the gardens and villas of Rome and 
Naples were once alone thought to possess, and the gigantic ever- 
greens further North exceed anything produced by Norway or 
Russia. Our receptive soils enable us to add the wonderful conifers 
of Asia and the South American mountains to the riches of Colorado 
and Washington. The loquat, that strange Asiatic fruit tree whose 
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introduction into Portugal is said to have changed the whole 
appearance of the country, is also naturalized in Louisiana. The 
moist and equable climates of China and Japan have afforded us 
much that succeeds wonderfully weil in spite of changes that must 
be endured, and our hot, dry summers, so trying to many things, 
especially foreign methods of cultivation. While our natural re- 
sources are nearly unlimited we have much to acquire in skill and 
taste—especially the latter, for our methods of cultivation and the 
products of our gardens are in many cases far in advance of the 
rest of the world. 

We must become preservers as well as creators. Long after 
the early settlement of most parts of our country the inhabitants 
supposed themselves surrounded with such a superabundance of 
sylvan beauty and charms of hill and shore, that they regarded 
their remorseless destruction with indifference. This trait of char- 
acter is too common even now, and want of care will still cause us 
the loss of much that could easily be saved. Much is being done 
by societies and individuals to stay the destroyers, but it is diffi- 
cult to accomplish good on land whose owners are indifferent or 
willfully aid in its spoliation. Probably preservation of nature’s 
charms will not become general until people realize that such things 
have an actual money value. This was the beginning of the mod- 
ern growth of the city of Newport, of Mt. Desert and of Tuxedo 
Park. Perhaps much was willfully destroyed at each of these 
places in the past but enough has been preserved for a foundation 
for outlay of taste and money that has rendered them famous for 
beauty. Hundreds of other places no less beautiful once are now 
neglected because the despoilers have so injured the forests or 
disfigured the rocks and streams that their deformities alone 
remain. The commercial value of these things is well understood 
by many a landlord who builds his great summer hotel where the 
charms of nature and the gardener's art do more to dispel that 
ennui so fatal to the success of a pleasure-resort than mere artifi- 
cial amusements. As arule, hotels established in picturesque locali- 
ties with tastefully-kept grounds meet with success, even if diffi- 
cult to reach, but without these conditions the chances are against 
them. Lands where the roads have been planted with shade-trees, 
although in the aggregate they make many thousands of miles, are 
difficult to purchase even now, except at extravagant prices. Those 
men nowadays who first clear their land of all timber large 
enough for firewood before offering it for sale too often still own 
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profitless places, while their neighbors who plant trees, clear away 
rubbish and assist nature, dispose of theirs at a good profit. These 
lessons are not altogether lost in the localities where they occur. 

In view of these examples it is strange to find the common 
aversion to undertake anything that does not produce immediate 
results, so strong. Political economists tell us that as a people we 
gain much more than we lose by our system of government, but it 
is regretted that changes in ownership of land and social condi- 
tions do not favor long-continued improvements on private places. 
Perhaps we shall in a large measure find compensation in the 
grounds of those associations, which, like the Tuxedo Club and 
various other country clubs, aim to create fine surroundings for 
their club-houses and the preservation and care of beautiful natural 
places. 

The general dissemination of true taste and some knowledge 
of the correct principles of landscape gardening are most impor- 
tant. Inno better and surer way can this be done than by the 
object-lesson afforded by a well-designed and well-cared-for piece 
of ground, let the style be what it may, if only it be good of its 
kind. One such example has often improved a whole neighbor- 
hood. Notwithstanding the enormous fortunes many Americans 
acquire, our landholders as a class are people of small means who 
cannot afford great outlays, but must depend upon their own ability 
and exertions, and all the more important for this reason is it that 
those having the power to gratify their wishes in the way of land- 
scape art should set a high standard of taste and correct principles 
of the art rather than make a lavish display of wealth. It is to be 
regretted that with us, public works of an esthetic nature, requir- 
ing anything like continued care, suffer for want of that lively 
personal interest that cherishes many private places, and public 
grounds feel the evils of maladministration more readily than less 
changeable works. Discouraging and disheartening as many at- 
tempts have been, and if far behind what they should often be, the 
results in most places are such as to give us hope for the future. 
The positive and delightful attractions in the parks of New York, 
Brooklyn, Philadelphia, Washington and many of our Western 
cities, in spite of adverse conditions, should inspire other places 
with encouragement. 

Now that we are coming to believe there are things already with 
us having attractions and in many cases qualities better adapted 
for our own people than foreign trees and arts, we are on the way 
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to true improvement. The want of appreciation of our native 
things so long prevalent is one of the most curious phases to those 
who study the art of landscape gardening in America. During the 
earlier progress of the country the adaptation of foreign methods 
and the frequent use of native plants was most successfully prac- 
tised, but later this seems to have given way to senseless imitation 
ef foreign things. Many of our most desirable native trees and 
plants had to be carried aboad and there seen and admired by 
travellers from America and brought back again before they were 
admitted to our ornamental grounds. True patriotism would seem 
to teach us to improve and beautify our land by the best, from 
whatever source obtained. We must adapt that which is good in 
the designs and practices of foreigners but cease imitation of 
foreign things alien to our institutions and uncongenial to our 
land. 

Not many years ago few Americans thought of employing an 
architect except in the erection of some building of more than or- 
dinary pretensions, for public use or business, but now hardly a 
cottage is planned without professional aid. The decided im- 
provements in domestic architecture now seen are due more to this 
employment of trained skill than all else. It is true that we see 
many ridiculous and unfit structures, but these more often occur 
for want of professional skill than by bad advice from an architect. 
As the success of all architectural creations is so largely due to 
proper adaptation of means to the desired end and skillful study of 
the ground, people will soon as surely employ a landscape architect 
to carry out their wishes as they now do an architect for the erec- 
tion of their buildings. Like all true artists the genuine landscape 
worker suffers from want of appreciation, and is peculiarly liable 
to it, for often the growth of years is required to bring his work to 
perfection, and the place is then admired by all while its departed 
author is forgotten. Perhaps just as trying are those people who 
admire and want all that is showy, no matter how bad. Their 
perverted taste encourages the rise of empirics whose only object 
is to give present satisfaction and get their pay. They are in a 
great measure responsible for the excessive use of tender plants 
that perish after one summer, and have been so much in fashion for 
some time past and have discouraged many people from attempt- 
ing gardening, from the annual expense and great attention re- 
quired to attain anything like success in what they were told was 
the only style worth having. Nothing is more popular among vis- 
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itors to our parks, especially in Chicago and at some of the larger 
watering places on the coast. In proximity to statues, as in the 
Boston public garden, and buildings where all the surroundings are 
purely artificial, it does not seem out of place and furnishes a bril- 
liancy for a short time that can hardly be obtained by other 
methods. If it leads to better things it is not to be regretted. 
We are improving, however, for the sale of more permanent trees, 
shrubs and hardy perennials is steadily increasing. 

Much landscape gardening has been called for in places so poor 
in soil and with such a lack of all picturesqueness of surround- 
ings that the results suffer in comparison with work in more 
favored localities and the designer is often unjustly criticised. 
Proximity to large cities is often the reason for creation of work 
of this sort and the raw and forbidding appearance of the site is 
what inspired their first inception. Wonderful as many of these 
places are and illustrative of the triumph of horticultural art over 
obstacles, they are far from satisfactory when compared with places 
more fortunate in situation and conditions. A landscape gardener 
is rarely allowed to choose his own working ground, but must im- 
prove the place that is given him. The results in some instances 
are so inadequate to the cost, in the opinion of many people, as to 
discredit an art capable of more beautiful forms of expression than 
any other, but with decided limitations. 

For those who are true philanthrophists there is no way more 
sure to improve and benefit their fellow-men, rich and poor, than 
by giving them appropriate pleasure-grounds. They are never out 
of place and never without a refining influence whether in the 
midst of a crowded city, in the suburbs, or among rural scenes. 
Vandals will destroy, it is true, and where will they not? But the 
damage they do is wonderfully little compared to the opportunity 
offered, no other public property being so much respected. They 
foster public spirit and love of country, cultivate the taste and im- 
prove the health of all within the range of their influence, and no 
one as yet knows anything of evil against them. Whether purely 
artificial on the sands of the sea-shore, as the Golden Gate Park in 
San Francisco, or the preservation of the wonders and beauty of 
nature, as at Lake Mohonk, they inspire us with emotions of plea- 
sure. No form of memorial seems more fitting to those who have 
rendered great service to their country than the dedication of a 
portion of the land they loved so well to their memory, and the 
scenes of illustrious deeds always interest us more than an ordinary 
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piece of ground, making often the most fitting site for a park. 
These things must be treated as works of art, however, or they will 
throw ridicule on the memory of those whom they are intended to 
commemorate. 

The growing sentiment in favor of good roads and their prac- 
tical improvement in so many places is one of the most encourag- 
ing signs of the times. No part of landscape gardening is more 
important than this, for on their perfection depends the enjoyment 
of all else. When their projectors have finished their improve- 
ments in this way they are likely to turn their attention to other 
things, and the field is unlimited. It is strange that many people 
do not realize the intimate connection between work in engineer- 
ing that is purely practical in character and that which is beautiful. 
This feeling may have been enhanced in the past by the attitude 
of some engineers whose perceptions of beauty were unusually 
dull and who affected to despise everything they did not consider 
practical. There is no more reason why a work of utility should 
not be handsome in the highest sense than that all engineers 
should be ugly men. We can haul heavy loads over smooth, well- 
built, beautiful and shaded roads just as well as if we deprive them 
of all beautiful features and make the work unpleasant. The 
bugbear of great cost has done much to spread ugliness abroad, 
but a beautiful design is not necessarily more expensive to carry 
out than an ugly one. The engineer and the landscape gardener, if 
they are not one, should work together from the beginning. To 
employ first one and then the other is like getting a coat made by 
one tailor and then taking it to another to be fitted to the wearer 
When harmony of work goes on, fitness and utility will result and 
give the highest beauty and satisfaction. The highest utility is 
often the highest beauty. 

Great results have followed from the owners of adjoining prop- 
erty uniting in a common plan of improvemert, and thus trans- 
forming whole neighborhoods. “ The first province of landscape 
gardening is the removal of nuisances,” and the change that occurs 
in the removal of useless fences, diseased and crowding trees, barn- 
yards and pig-sties on the road, is little short of marvellous. In the 
way of construction and ornamentation the best results are usually 
obtained from materials found near at hand. The most costly and 
magnificent bronze and stone are not out of keeping in certain 
situations and in works of magnitude and grandeur, but for ordi- 
nary purposes the judicious use of the rocks and gravel, sand and 
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earth where they abound will be found more fitting. Observation 
and attention to the work of others is of the greatest assistance, 
but each situation, with the exception of a perfect flat, requires 
special study and treatment to develop its utmost capabilities. 
Weare a nation of travellers, and many among us must see all there 
is in our own and in foreign countries, and with a discriminating 
taste we should not only excel others, but put the world ahead in 
true art and happiness. Even our railroads are beginning to feel 
the effects of the new order of things, and some praiseworthy efforts 
are being made to redeem their ugliness. Let us hope that in future 
they will not carry desolation and destruction alone, wherever they 
are laid down through the country, robbing it of natural loveliness, 
but be an example to all travellers of the highest fitness, the perfect 
union of utility and beauty, one and the same. These ideas are not 
Utopian, for enough has already been done about some of the sta- 
tions and tracks of railroads in New Jersey and Massachusetts to 
mollify even the animosity of Ruskin and show it to be within the 
easy possibilities of the future that these great highways shall carry 
culture and art wherever their engines are heard, while bringing 
dollars to the bank-account of our millionaires. 

Our waterways are also receiving more fitting attention and 
adding to the pleasures of travel by landscape treatment, and the 
modern lily-ponds and water-gardens are a true advance over what 
older nations knew. 

When as a people we become familiar with the best that has 
been done with ground and trees and water, and our taste is equal 
to our zeal, we can accomplish things that men have not yet seen 
the equal of, and with the wealth of material now available can ex- 
cel in our trying but exuberant climates all the earth has had to 
boast of. While in horticultural specimens and the production of 
gorgeous flowers we now lead the world, we must yet become im- 
bued with the broad principles of the art of landscape gardening, 
practice them in conjunction with our neighbors, cease devoting 
much time and energy to petty work and temporary details, to at- 
tain the highest possibilities, and then will our people live sur- 
rounded by parks and gardens, from ocean to ocean. 

We must build upon broad foundations and in a way that time 
will improve, not perish, our work. Plant long-lived trees so that 
they will thrive and develop rather than crowd and kill each 
other. Make our roads and bridges good and truly beautiful, even 
if they are rough and rustic, Give nature a chance, but subdue 
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her wildness. Let us build country-houses amid rural surround- 
ings, whether they are of onyx and marbles, or of wooden slabs 
with straw roofs, and cease the erection of great structures of in- 
convenience now common among us. Imitations of foreign things 
may flourish for a time, but cannot take root and become natural- 
ized. By harmony of action in municipal, country, state and indi- 
vidual enterprise, we must reach a development, true, beautiful, 
original and American, before we can be in the van of landscape 
Gardening as in the other fine arts. 
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O part of the United States has at- 
tracted more attention than Texas, 
and the recent extension of rail- 
way facilities in that State, with 
the consequent increase in wealth 
and population which has resulted, 
may be ranked among the remark- 
able achievements of the latter 
half of the nineteenth century. 
With an area of over 260,000 

eal Ra square miles Texas is an empire 

in itself, and only by comparison can one realize how large the 

State really is. For instance, the Southern Pacific Railway trav- 

erses from El] Paso to Orange, a distance of something like 950 

miles, while the main line of the Texas and Pacific from the Louis- 

iana line to El Paso is 810 miles nearly directly east and west 
across the State. 

In March, 1880, the writer joined the engineering corps of the 
Pacific Railway Improvement Company, which was organized to 
complete the Texas and Pacific Railway from Fort Worth to El 
Paso, a distance of 612 miles. At that time track-laying on the 
road had been suspended for two years, and it was considered 
necessary in order to secure the land grants that the main line be 
constructed and put into operation to El Paso on or before January 
1, 1882. The task set for the engineers was to complete 612 miles 
of railway in twenty-two months, with nearly 400 miles of it 
through a region entirely destitute of population, the cattlemen at 
that time having failed even to penetrate the greater portion with 
their herds. 

At Fort Worth the elevation above tide-water is 629 feet with 
the country rising to the west and northwest ; the summit of the 
Staked Plains being 3300 feet, Carrizo pass 4500, and El Paso 3800 
feet. Topographically the region ascends by a series of well-de- 
fined terraces. The differences in elevation cause such modifi- 
cation of climate as to make a trip across Texas a series of sur- 
prises. At Marshall in the eastern part we find a heavily-timbered 


29 


- 
at 
J =, BY» = 
if 
- 
4 
| 
a 
i 


30 RAILROAD BUILDING ON THE FRONTIER. 


region with high humidity and rainfall of probably 35 to 45 inches 
per annum. At Fort Worth the timber has disappeared except 
along the streams, and the rainfall and humidity are much lower. 
Going west the rainfall and humidity both further decrease until 
on the Staked Plains there is an average rainfall of 20 inches, and 
an atmosphere with less than fifty per cent. of humidity during 
most of the year. At El Paso the rainfall is about 13 inches per 
year, occasionally falling as low as 5 inches. The whole region 
is nevertheless subject to great variation and irregularity in the 
distribution of rainfall. In October, 1881, after an interval of 
almost no rain for two years, eight inches fell in twenty-four 
hours in the region west of the Pecos River. During this rain I 
was at Toyah, a division point on the Texas and Pacific twenty 


‘miles west of the Pecos. The soil thereabouts is chiefly of heavy 


clay, absorbing water slowly, and at the end of the storm the 
whole country was literally afloat. For a number of miles the 
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slope is uniform and without clearly defined water-courses, and tor- 
rents of water came pouring down this slope as though a large 
river had been suddenly spread over the high country to the north- 
west. These heavy rainfalls are characteristic of the whole region 
along the line of the Texas and Pacific, and presumably over a 
large portion of the State, and the determination of the size of the 
waterway to be left at the various streams is the most vexatious 
problem with which the engineer has to deal. 

Many of the streams carry considerable silt, and by overflow 
year after year, and deposit of the silt at the sides, have gradually 
raised themselves above the surrounding country, becoming what 
are technically known as irrigating streams. The area of channel 
of the stream itself is frequently only a small portion of that re- 
quired to take care of the flood flow in the low points at the sides. 
A good example of such a stream is afforded by the Clear Fork of 
the Brazos River, the bridge over which is on a summit something 
like twenty feet higher than the grade one-half mile east and thirty 
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feet higher than the grade one and one-half miles west. This con- 
dition of affairs is illustrated by the preceding sketch. 

To the north of the line opposite D, are a number of small 
ponds, and in their vicinity engineers and contractors pitched their 
camps in the fall of 1880. A few old plainsmen who passed while 
this part of the line was building averred that the ground occupied 
by the camps had been a few years previously from ten to fifteen 
feet under water, but in the absence of any visible evidence of such 
flood this statement was considered somewhat apocryphal. The rail- 
way was located and constructed as shown in the sketch with open- 
ings at A, B and C, those at A and B being relatively much smaller 
than that atC. Three years later the old plainsmen’s story was 
corroborated. A storm occurred of such violence as to flood the 
whole valley and nearly obliterate the railway embankment from 
Ato B. Those who occupied the camps opposite D, in 1880, had 
reason to thank their lucky stars that such excessive rainfall held 
off until they had gone to safer localities. 

The elevated plains destitute of water on the surface and with 
an atmosphere of exceedingly low humidity, present new conditions 
of life in every direction. In the hot days of midsummer, men 
laboring at grading and track-laying used an average of between 
three and four gallons of water each day. The absence of water 
on the surface rendered the problem of water supply during con- 
struction a difficult one, and in many places the only way was to 
haul long distances by wagon. After the track was laid, water was 
hauled by train, in some cases more than one hundred and fifty 
miles. Getting out of water on a hot July or August day was a 
serious matter. In July, 1880, a party started from Mustang Springs 
near the eastern edge of the Staked Plains, to run a distance of 
about seventy miles, to the Sand Hills, where it was expected a pond 
could be easily found. Unfortunately the time required was longer 
than had been anticipated and when the party arrived there the 
stock of water was exhausted, the party had been on short rations 
for two days, and all were suffering from thirst. A search for the 
pond failed to reveal its whereabouts and a stampede ensued. 
Mules, wagons and accoutrements were abandoned and the party 
started every man for himself, for the Pecos River, thirty miles away. 
The intervening country was alkali desert with little vegetation 
save a stunted growth of sage bush. All lived to reach the river, 
though several sank exhausted when a short distance from it, and 
were only revived by their more fortunate companions returning to 
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them with water. A number subsequently died from the effects of 
the exposure. After several weeks, the survivors returned to the 
abandoned outfit and discovered that the mules had found their 
way to the pond for which the party had been searching and had 
become fat feeding upon the excellent grass growing on the 
margin. The pond itself was only three miles from the point where 
the stampede occurred. 

Many of these waters are strongly alkaline and their use for 
either man, beast or locomotive cannot be recommended. The 
Pecos River carries so much silt in suspension that a pailful after 
standing for an hour has a deposit of mud at the bottom nearly 
three inches deep ; und a large camp out of water and waiting im- 
patiently the arrival of wagons loaded with such supplies as this, 
presents a picture of discomfort which one must experience in 
order to fully appreciate. 

The building of 612 miles of railway in twenty-two months 
would require the completion of about nine-tenths of a mile of main 
line for every day, as anaverage. ‘Taking the actual rate of track- 
laying as measuring the progress of the work, the showing is as 
follows: ‘The first one hundred miles was laid in 190 days, the 
second in 159 days, the third in 102 days, and the fourth in 67 days ; 
while the balance of the distance, one hundred and twenty miles to 
Sierra Blanca, where the work was finally terminated by junction 
with the Southern Pacific, was laid in 97 days, and a considerable 
portion of this as well as the fourth hundred was at the rate of two 
miles for every working day. Somewhat better average results have 
been obtained on other work, but for rapid track-laying under all 
sorts of disadvantages, this record of the Texas and Pacific extension 
stands unique. The rate of two miles for every working day was main- 
tained for several months during which time the amount of material 
brought to the front exceeded one hundred cars daily. Ties, fuel 
and bridge timber were transported from East Texas, a distance of 
from four to six hundred miles ; rails from Pennsylvania, fifteen to 
seventeen hundred miles, and water from wherever it could be got 
along the line. 

As the work proceeded the water supply question became more 
and more pressing, and it was concluded to make some systematic 
effort to develop the possibilities of an adequate supply. The writer 
was furnished with an outfit of boring appliances and placed in 
charge of this work in August, 1881. The net result was the defi- 
nite determination that from the east side of the Staked Plains to 
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ON THE SOUTHERN PACIFIC NEAR DEL RIO. 
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the Pecos River ample supplies of water could be got without ex- 
ceeding seventy feet in depth; while from the Pecos River to El 
Paso, the depth at which water was found varied from 250 feet at 
Toyah to 560 feet at Van Horn. 

The well at Toyah deserves special mention. It was originally 
bored to a depth of about 250 feet, and a flow of strong black sul- 
phur water rose to within forty feet of the surface. Such study of 
the geology as could be made seemed to indicate that the sand- 
stones of the Gomez mountain dipped under this locality and there 
was a fair prospect that deeper boring would be rewarded by water 
of good quality, and perhaps a flowing well might be obtained, 
The original well was accordingly reamed, larger casing inserted 
shutting out the sulphur water, and the boring was driven to a 
depth of about goo feet, where a second vein of sulphur water 
stronger even than the first was encountered. This rose to the sur- 
face and flowed a vigorous stream, but the quality was too discour- 
aging to justify further boring. 

Monahan’s well at the west edge of the Sand Hills also deserves 
mention as one of the famous watering-places of West Texas. The 
original well was dug by a contractor named Monahan who had 
ten miles of work in the sand and alkali wastes with apparently no 
water attainable except from a pond several miles distant. The 
hauling of heavy loads of water through the light sand was so great 
a labor that Monahan concluded to try sinking a well. This was in 
April, 1881, and in advance of any borings in that vicinity. The 
point selected was in the midst of a dreary waste of white sand 
nearly destitute of vegetation, and as unpromising a place as could 
well be imagined. Monahan excavated fifty feet through sand with 
no other appliances than pick and shovel and windlass, and no 
promise of reward, but at that depth found an abundant flow of soft 
water in a stratum of white sand seven feet thick with impervious 
hard-pan beneath. In September following a large well was sunk 
at this point and a flow obtained of from forty to fifty thousand 
gallons in twenty-four hours. 

The value of the discovery to this region was beyond estimate. 
The Sand Hills and alkali plains are nearly barren and larger supplies. 
than can be obtained from wells by the use of windmills are necessary 
to wholly reclaim them. The Staked Plains, however, yield nutritious 
grasses in abundance, and the development of a water supply beneath 
the surface was all that was needed to make them the seat of large 
grazing interests. Since these first borings, wells have been put down 
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A VIEW OF SIERRA BLANCA, 

in all directions and what ten years 
ago was considered an uninhabitable 
region is now filling up with prosperous 
sheep and cattle ranches. The motive 
power for raising water to the surface- 
exists in the stiff breezes which con- 
stantly blow over these elevated plains, 
and in many places water enough is 
obtained, in addition to that required 
for stock, to irrigate considerable areas, 
and the people luxuriate in an abun- 
dant semi-tropical vegetation about their homes. 

The valley of the Rio Grande east of El Paso, the Quitman and 
Blanco cafions, and the mesa flanked by the Carrizo and Eagle 
mountains presented during the summer and fall of 1881 a scene 
of activity certainly never before witnessed in West Texas. The 
Southern Pacific and the Texas and Pacific Railways were building 
nearly side by side for a distance of one hundred miles, where only 
twelve months before the Apache had roamed in undisturbed pos- 
session. What the Indian thought of this will never be known, 
but there is evidence that he occasionally crossed over the Rio 
Grande from his fastnesses in Northern Mexico, ascended the: 
Eagle Mountains and 
looked down upon the 
conquest of his favor- 
iterange. In January, 
1882, I climbed the 
highest peak of the 
Eagle Mountains and 
found at the summit 
an abandoned camp, 
with tepee still stand- 
ing, and cooking uten- SIGNAL MOUNTAIN, 
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THE CANYON OF THE RIO GRANDE, 


sils and various article of Indian camp-furniture lying about. 
Everything indicated a hasty departure a few weeks before. So 
recent had been the Indian occupancy of this region that a Texas 
and Pacific official was killed here in the early summer of 1880, 
and the locating parties in the fall of that year went fully armed 
ready for a brush at any moment. 

The methods of work pursued by the two roads were entirely 
different. The Southern Pacific was built by Chinese labor and a 
section of finished road turned out each day. In such work the 
track-laying kept up with the grading, or at most only a day or so 
behind. Where heavy work was encountered the track-laying of 
necessity halted until the obstacle was overcome, and the average 
rate of progress was much less than by the Texas and Pacific sys- 
tem, where contracts for grading were let for a long distance 
ahead of track-laying, and grading contractors were required to 
finish their work before the track reached them. The labor on the 
Texas and Pacific was either native or Mexican and an opportunity 
was offered for judging of the relative value of these different 
classes on such work. The Chinamen do not suffer by the com- 
parison, although the more thorough organization of the Southern 
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Pacific work may be taken as in some degree explaining the su- 
perior results which they obtained. 

My experience with Mexican labor indicated that it is docile and 
easily managed, when fairly well treated. In September, 1881, a 
number of Mexican teamsters were employed by the day hauling 
pipe for a long pipe line west of the Pecos River. After a few days’ 
trial it was found that, like any other labor working by the day, they 
were indifferent on the question of getting in a full day,and it was 
concluded to change. Pasteboard tickets were procured and fur- 
nished as vouchers, showing the number of pipe and distance to 
which they had been hauled. The price per pipe per mile was such as 
to insure, by alittle promptness, as much pay as they had received in 
wages by the day. After two or three days’ trial the new plan 
was found to work with satisfaction to all concerned. When 
pay day came, however, an interesting state of affairs was revealed. 
Although there were several teamsters, one man had nearly all the 
tickets. His associates making no objection, the cash was paid to 
the man holding the tickets. At the next pay day the same state 
of affairs existed, except that two men held nearly all the tickets 
this time. Finally the mystery was explained. On going into one 
of the neighboring saloons a few nights after, I found the whole 
party industriously playing - Mexican monte game with the pipe 
tickets as the ante. 


A TEXAS LANDSCAPE. 
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VAISANO PASS, 


On the whole the Mexican laborer, even in his most objection- 
able form as a greaser on the frontier, has been somewhat maligned. 
Undoubtedly he has a happy-go-lucky character, is given to gam- 
bling, and so long as he has a dollar in his pocket, would much 
rather sit on a shady side of a jaca/ and smoke cigarettes. He 
has been frequently accused of possessing more than his fair share 
of treachery, but this appears, after some little acquaintance with 
him, as something of a libel. It is true that when imposed upon 
he is liable to come upon his enemy in the dark, and possibly take 
what he calls revenge by a stab in the back. But this is character- 
istic of semi-civilized races everywhere and those who use him 
kindly and respect what he considers his personal rights, need 
never fear the assassin's stab. 

The future of agriculture in the more arid portions of West 
Texas lies in the development of a comprehensive system of irri- 
gation. In the Rio Grande valley about El Paso irrigation has 
been in use for three hundred years, and at a Mexican settlement 
on the Pecos River twenty-five miles south of the Texas and Pacific, 
we found the hydraulics of irrigation in an advanced state. From 
a substantial dam and main canal the water of the river is led for 
several miles along the side of the valley and distributed by ditches, 
The canals and ditches are laid out with due reference to economic 
construction and efficient service, and it is impossible not to admire 
the skill displayed, especially when it is learned that the work was 
all constructed without the use of engineering instruments. The 
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crops raised are wheat, barley, oats, corn, vegetables and fruits. 
These Mexicans are, however, as much‘behind in their methods of 
cultivating and harvesting as they are in advance in their irriga- 
tion. Plowing.is done by the wooden plow the same as by their 
fathers for untold generations. Their grain is harvested by cutting 
with a sickle and carried in the arms of women and children to a 
threshing floor of pounded clay, where it is treaded out by goats 
and burros and finally separated from the chaff by winnowing. 
Wheat is ground as needed for use from day to day, by pounding 
in a mortar with a pestle. Grapes are raised in abundance, and 
considerable wine of excellent quality is made. This is stored in 
skins, and an experience in an El Paso del Norte wine cellar, with 
tows of skins hanging from beams overhead, and lifting one down 
to untie a leg and fill a canteen therefrom, seems more like a 
romance of the Middle Ages than an actual occurrence in the latter 
half of this prosaic nineteenth century. 

Taylor County, Texas, is the natural home of the prairie dog, 
and per consequence, of the rattlesnake also. The rattlesnake and 
the ground owl are found wherever the prairie dog lives, and there 
is a legend to the effect that the three dwell peacefully together in 
the same burrow. This I believe to be a myth so far as the rattle- 
snake is concerned. When he takes possession the others go out, 


if they can get out, leaving his snakeship in undisputed possession. 
The owl and the prairie dog probably do occupy the same hole. 
As cool weather came on in the fall, the number of rattlesnakes 
encountered in localities where the industry of the prairie dog had 
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_ furnished a home for them, was so great that I refrain from 
mentioning it for fear of lying under the imputation of telling 
snake stories. I content myself by saying that it was a poor day 
for snakes when one did not see at least half a dozen in a day’s 
journey. But in spite of the large number of rattlesnakes I not 
only never saw a human being who had been bitten by one, but 
I cannot now remember ever meeting any person who, on close 
questioning, could truthfully say he had seen suchacase. The 
habit of the snake of first trying to get away, and when he finds 
himself too closely pressed, of coiling and sounding the warning 
rattle, is probably the real reason why so few are bitten. Five 
feet in length is a large rattler, and one-half his length is the 
limit of striking. I presume I have come upon rattlesnakes and 
either tantalized them with a flag-pole myself or witnessed it by 
members of my party, at least a hundred times, and with one 
exception the snake was willing enough to retreat if allowed to. 
The exception was a large rattler in the Sand Hills who as we came 
upon him was just preparing to make a dinner of a kangaroo rat, 
He not only defended his dinner but advanced toward the enemy, 
viciously coiling and striking. It seems to me that an angry rat. 
tler comes nearer typifying the incarnate spirit of viciousness than 
any other object in nature. 

In addition to rattlesnakes we made intimate acquaintance with 
horned frogs, striped lizards, tarantulas, scorpions and centipedes. 
The dangerous character which has been popularly ascribed to 
all these is in the main mythical. The horned frogs and striped 
lizards are easily tamed and make interesting pets for those who 
desire something odd. 

Those who have never been in the Southwest will be likely to 
conclude that such quantities of animal, insect, serpent and other 
pests render the settlement of the country a slow process. But the 
prevalence of the stronger holds sway. Taylor County has grown 
rapidly in population and wealth, and now after ten years contains 
many hundred prosperous farms. Abilene, the county seat, is 
located near the Clear Fork of Brazos, and in 1880 prairie dogs, 
rattlesnakes and ground owls held full sway in what are now the 
streets of a town of four or five thousand inhabitants, with street- 
cars, water-works, electric lights, telephones, substantially-con- 
structed brick and stone buildings and all the other accessories 
of an enterprising modern town. The chances are good that prairie 
dogs, rattlesnakes and the rest are already scarce in Taylor County. 
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The buffalo had been nearly exterminated in West Texas two 
or three years before the period of which I write, and in 1880 
bleaching hones dotted the landscape in all directions. The num- 
ber of these was almost inconceivable. In Mitchell and Howard 
counties one could ride for days and never lose sight of the 
skeletons. As the railway advanced the plains were scoured in all 
directions and the bones gathered and shipped east to be ground 
into fertilizers. I remember seeing near Big Springs a pile of bones, 
gathered in advance of the track-laying, at least one hundred feet 
long, thirty to forty feet wide and something like twelve feet in 
height. Many similar piles were gathered during the season of 
1880 and 1881. Systematic butchering of the animals solely for 
the hides by large organized parties was the cause of this rapid 
extermination, which all who were lucky enough to see the buffalo 
in his native wilds must ever regret. 
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MARBLE QUARRYING IN THE UNITED STATES. 
By E. R. Morse. 


HE use of American marble within recent years has be- 
come so extensive, both for cemetery use and in buildings, 
that a brief description of some of the principal quarries 

from which it is taken and of the methods employed in quarry- 
ing may prove of general interest. Different foreign marbles, such 
as the African Red, Belgium Black and Mexican Onyx are em- 
ployed in the interior decorations of buildings, but only Italian 
marble can be said to come really into competition with the Amer- 
ican product, and the importation of this stone into the United 
States amounts to only about one-sixth as much in value as the mar- 
ble produced and sold here. Marble is found and quarried in six 
American States, though in several of these the supply is too small 
or the quality too indifferent for the yield to be of importance. The 
product is practically limited at present to Tennessee, Georgia, 
Maryland, New York, Massachusetts and Vermont. It is not ques- 
tioned that large and valuable deposits may exist elsewhere, but 
the expense of testing deposits is so great, and the chances that 
the product of new quarries may prove unsalable are so numerous, 
that new marble fields are not likely to be developed soon. 

The marbles of Tennessee are all of variegated colors, in which 
the red and chocolate predominate. They are very hard, often un- 
sound, and are used exclusively in the interior of buildings and in 
furniture making. The product of Maryland, Massachusetts and 
New York (with the exception of a small deposit known as Gouv- 
erneur and which resembles granite), is coarsely grained, of a whit- 
ish hue, and principally used in building-fronts. Several years ago 
much was heard about the wonderful fields of marble in Georgia, 
and it was thought only a question of a short time when that State 
would become recognized as the marble-centre of the country. It 
is undoubtedly true that very large deposits of marble exist there, 
and extensive mills for sawing the product have been erected and 
much money expended in placing the product upon the market. It 
is, however, too coarsely crystalized to be much sought after as a 
marble for monumental purposes and it is now mainly used in 
buildings. The stone ranges in color from a pink to a clouded white. 
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The Census Bulletin on the marble industry in this country, re- 
cently issued, shows that of all the marble produced, for whatever 
purpose, Vermont furnished more than 62 per cent., and of the 
marble used for monumental purposes alone it is probably safe to 
say that at least go per cent. is quarried among the Green Moun- 
tain hills. Although the deposit extends through a considerable 
portion of the State, it is only in a comparatively small part of it, 
Rutland County, that the most valuable quarries are found. It is 
a curious fact that towards the north of this county the stone is 
much finer grained, evidently having been subjected to greater 
pressure and heat, and in consequence it is very seldom that sound 
marble is obtained, It is usually very reedy, or else filled with 
tight cuts, so fine that they are not discovered until the marble is 
sawed, and then an apparently sound block will break into a thou- 
sand pieces. So finely grained and beautiful is this stone that nu- 
merous attempts have been made to quarry it, the result being finan- 
cial disaster in every case. Toward the south the reverse is true, 
the marble proving very sound but gradually becoming so coarsely 
crystallized that it is suitable only for building purposes. 

Although at different times various theories have been advanced 
as to the origin of marble, the now well-established opinion seems 
to be that ages ago the whole Green Mountain section, even as far 
as New York, was an arm of the sea; that the various rocks of this 
region have resulted from sedimentary deposits in sea-water ; and 
that marble is made up of the remains of shell-fish and corals, 
changed and hardened into its present condition by tremendous 
pressure and heat. 

To possess merit marble must be of fine grain, hard and suscep- 
tible of a high polish. It is this latter characteristic that distin- 
guishes it from limestone, now found so abundantly. Marble 
worth the sawing is very rarely found until a depth of from twenty 
to forty feet has been reached, and it does not then follow that the 
quarry may have any real merit ; heads, cracks, tight cuts, and a 
predominance of inferior stock may all develop to make it neces- 
sary to “dump” the blocks even after being quarried. Through- 
out the marble region it is not an infrequent sight to see abandoned 
quarry openings, into which thousands of dollars have been poured 
by people carried away with the stone craze. 

If an outcropping of marble is found that looks favorable fora 
future quarry it is first bored, as a rule, with a machine specially 
constructed for this purpose, to ascertain if the deposit has any 
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depth and is of suitable quality and color. This machine consists 
of a hollow steel cylinder having its outer rim thickly studded 
with black diamonds. This cylinder being driven into the stone, 
either by hand or steam power, cuts out a small core, from which 
the quality and color of the stone can readily be judged. The 
writer once knew a gentleman who was marble mad. Positive that 
his farm was teeming with marble, he spent all his time and con- 
siderable money in taking out cores from every ledge. His display 
of these was truly beautiful, and judged by that alone he did in- 
deed possess a fortune. Notwithstanding all the indications were 
against finding sound marble, his enthusiasm was such that he 
easily induced New York capitalists to invest largely. With the 
exception of their experience all they have to-day to show for 
their investment of a few hundred thousand dollars is an aban- 
doned quarry opening and a once fine mill rapidly going to decay. 

Great care must be taken in getting out these cores to bore 
through the layers and not with them. Within two years past a 
quarry was opened in Vermont, extensive mills built, and all the 
arrangements made for doing a large business on the strength of 
very beautiful white cores of unusual length. But the fine statu- 
ary quarry from which such beautiful marble was to come turned 
out a dismal failure, the good marble all being confined to one thin 
layer, from which all the cores had been taken, they having been 
bored with the grain. This merely illustrated that while the core 
isan aid in determining the worth of an opening, it is nothing 
more and must be taken in connection with the opinion of experi- 
enced experts. The soundness of a deposit can be proved only by 
opening, and the opening of a marble quarry is laborious and ex- 
pensive. From $40,000 to $75,000 has been spent upon several of 
the West Rutland openings before stock that would even pay to 
saw has been taken out. 

A quarry is first stripped of its top rock, usually limestone, by 
means of small blasts, great care being taken that the charge does 
not penetrate into the marble. Channelling machines are then put 
on to cut the layers into strips of the requisite size, being operated by 
steam or compressed air and cutting a channel very fast. Various 
machines are in use for this purpose. On a straight floor with the 
marble lying horizontally, or nearly so, the Wardwell double-lever 
machine, or one similar in construction, will probably cut the most 
rapidly of any. This machine consists of two very heavy series of 
drills, on each side of the machine, working up and down automati- 
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cally as the machine moves slowly forward on itstrack. These drills 
chip out with each stroke a small channel, the depth to which they 
cut being regulated by the thickness of the layer. Where there is 
little danger of striking flint and the marble is not too hard, the 
diamond borer is used successfully. This machine operates by 
means of a steel head into which are set black carbons in such a 
manner that when the head revolves every point is covered by the 
carbon. This head feeds down on a spindle making 1800 to 2000 
revolutions per minute, and bores down very rapidly. The layer 
being reached, the spindle is rapidly withdrawn and the same pro- 
cess repeated, a web-like channel being made. The quarry being 
cut up into strips, a cut is made at each end, and one set of key 
blocks, as they are termed, are cut and removed. This gives a 
chance to get to the bottom of the layers that have been cut. 
Steam drills are then used to bore holes into the bed of the layer 
at intervals of eight to twelve inches, and into these holes iron 
wedges are driven. In this way the entire floor is freed from its 
bed, and it is not unusual to see a strip of rock fifty feet or more 
in length raised in this manner. By the same process the strip is 
cut into blocks of the size desired. 

No powder is used in quarrying marble, although it is some- 
times very sparingly employed in removing scales and scalps when 
the layer has not raised evenly on its bed. Where the marble lies 
at an angle tunnelling is resorted to, instead of removing the im- 
mense amount of top rock that would otherwise be necessary. To 
do this powder is used. To avoid shattering the marble in any 
way a channel is cut into the side of the rock, and just above the 
* good marble to be taken out a large number of small blast holes 
are put in. The cut which has been made prevents the powder 
from shattering the marble below, and a sufficient space is thus 
made upon which to place a machine to cut the underlying layers. 
It is usual to tunnel during the winter months, because, although 
quarrying is carried on throughout the entire year, it cannot be 
done either as cheaply or satisfactorily asin summer. Thechannel 
cuts get frozen up and have to be thawed out by steam before the 
layers can be raised, as marble that has any frost in it is very brit- 
tle and is liable to tear up in the raising. The development of this 
industry is marked by nothing so much as the improvements made 
in quarry machinery in the past few years. Less than thirty years 
ago all marble was quarried by hand and it was not an unusual 
sight to see a quarry swarming with men, each with his long steel 
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drill striking away at the stone from morning until night, and cut- 
ting deeper and deeper until finally the point was reached from 
which the rock could be raised from its bed. 

The deposit known as Rutland marble is all contained in an 
area of less than half a mile. The hills embracing this deposit 
are so barren and poverty-stricken in appearance that the story 
goes that the entire tract was traded for an old horse to the man 
who first opened the quarries there. Be that as it may, the spot 
from which is now taken annually from 15,000 to 20,000 blocks, and 
which, to reduce to merchantable shape, furnishes employment to 
a small army of men, was at that time considered practically value- 
less. Looking up the valley one sees an innumerable network of 
high derricks securely fastened with heavy wire ropes, their huge 
chains ever and anon straining under the weight of the heavy 
blocks they are silently pulling up from the quarry below. 

In the Rutland deposit some fifteen different layers have been 
uncovered to date, varying in thickness from two to ten feet, and 
varying also in color, texture and value ; nor is it unusual to see 
the same layer produce several different varieties and colors of 
stock. At the surface the marble lies at an angle of about 45 de- 
grees, but after reaching a depth of from 150 to 200 feet it suddenly 
turns and is found lying almost flat, so that one can readily see 
that at that depth, to get the same marble that was found at the 
surface, it is necessary to tunnel far into the hills. The tremend- 
ous stone roof which is thus formed is supported at regular inter- 
vals by enormous piers left for that purpose as the quarry is taken 
down. In early days the quarrymen in their desire to get all the 
marble, and ignorant of the support necessary to sustain these 
heavy roofs, did not leave sufficient piers, and in consequence 
within the past few years in several of the quarries large masses of 
rock have fallen, with serious and sometimes fatal results. On a 
winter’s day the rising steam and mist in one of these huge caverns 
seem to give to every object a distant and uncanny look. Here 
and there the gloom is broken by the glimmer of the electric light 
and the red fire from the blacksmith's forge as he blows the dead- 
ened coals into life. And if perchance the echo and re-echo of a 
blast is heard as it sounds and resounds between those solid walls 
of stone, one can almost imagine that he is with Mephisto in the 
infernal regions. 

Sutherland Falls marble is all obtained from one quarry, the 
largest single quarry opening in the world. It is located in the vil- 
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lage of Proctor, Vt., a beautiful place of some 2500 people whose 
sole occupation is the production and working of the marble quar- 
ried there. A better place cannot be found from which to study 
the development of this industry, for everything in the way of ma- 
chinery for saving labor is employed here. : 

Let us glance for a moment at the methods in vogue in Italy. 
Almost surrounding the city of Carrara and within a few miles of 
it is a high mountain range, bare of trees or vegetation, and con- 
taining the marble quarries of Italy. These quarries, some four 
hundred in number, are scattered through the mountains, beginning 
near the base and extending up the sides from 3000 to 3500 feet. 
So inaccessible are many of them that the descent into some is by 
means of ropes, and in others the men do all the work while sus- 
pended in mid-air. The entire quarrying process is most primitive, 
no machinery of any kind being employed. Hand drills are used 
to put in a hole in the faceof the ledge. ‘This is filled with powder, 
the charge exploded, and the quarrying is done. Unless unusual 
care is taken huge blocks are frequently detached and go rum- 
bling down the mountain side, putting to flight any one who may be 
in their path. It often happens that the blast only detaches pieces 
that are too small to be of any use, and even in the huge boulders 
the powder that has been used is very apt to penetrate and check 
the stone so that it is worthless, although the damage it has done 
may not be discovered until years after, and until the marble has 
been exposed to the action of the weather. The boulders that have 
been tumbled out in this way are next put into shape by men with 
a hammer and chisel picking them over and knocking off the rough 
pieces. Blocks of unusual size are divided by sawing. An iron 
saw operated by two men, much after the manner that we saw logs, 
except that there are no teeth in the saw, is used. Sand and water 
are applied, and gradually the saw is driven through the block. 
The blocks are next transported on huge wagons drawn by half a 
dozen yoke of poor, ill-kept oxen to the railroad or the harbor a 
few miles behind. ‘The life of these laborers is indeed a hard one. 
Many start for work at sunrise and leave only when darkness 
makes it necessary, and for their work receive from 25 to 45 cents 
a day, a pittance so small that it is a wonder how they live. Such 
in brief is the Italian quarrying industry. Compare it with the 
same kind of work as carried on at Proctor, and the difference is 
simply the difference between the results of American ingenuity and 
push and of Italian superstition and ignorance. 
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MODERN TYPES OF GOLD AND SILVER 
MINERS. 


By Albert Williams, Jr., E. M. 


HERE is enough that is picturesque in the miner of gold and 
silver to preclude excuse for the absurd caricatures pre- 
sented on the stage, in literature, and in pictures. At his 

work the miner is sensibly equipped for it ; elsewhere he looks 
much like the average of his fellow-men. Red-shirted miners have 
been seen, and they wear boots and tuck in their trousers when oc- 
casion demands, but the supposed cow-boy air given by the som- 
brero, the cartridge-belts and the obtrusive army revolver, must be 
sought in the cheap drama rather than in the mining-camp. Poetry 
and romance are not lacking in the life of the miner ; there is, how- 
ever, a routine existence connected with his position as an active 
factor in human society which forms no part in the popular con- 
ception of mining life. There is no common type of the miner. 
There is a great difference whether a man is working for wages, or 
for himself, or is an officer of a company, as to how he lives— 
though all these are “ miners.” 

Not every man can be a skilled miner. Some soon reach the 
limit of their capacity, and stop there. Simply to swing a heavy 
sledge in awkward positions requires strength, endurance and some 
practice, but this is only a rudimentary detail. To judge of the proper 
position in which to put in the “shots” most effectively, to gauge 
at a glance the strength of roof and the timbering needed, and to 
keep the workings accurately “lined up” are requirements above 
those of the averageartisan. A good miner should have an idea of 
rough surveying. He should also have some notion of mineralogy, 
so as to be able to recognize ore when struck, to separate it when 
stoping and hand-sorting, and, of course, to identify it in prospect- 
ing. There is much to be done about a mine which does not call 
for a higher degree of intelligence than to spread ballast on a rail- 
road track ; but there are also some points involved which give a 
new man a good deal to learn. Miners do not all mine. That is, 
only a certain proportion, perhaps not over one-half, are actively 
engaged in pounding a drill or doing the other work which accord- 
ing to the popular conception constitutes mining. In a small mine 
the division of labor is not carried to any minuteness, and the few 
men readily exchange tasks, but in a great mine where hundreds 
of men are employed there is a very definite system, resulting in a 
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close classification. A large part of the force is not actually min- 
ing, yet the work of each has its bearing on the final result, and all 
the men contribute their share. 

Miners have been famous migrators. Net only the prospectors, 
who are proverbially restless, but all other miners as well, travel a 
great deal. A man who has been in the mines for ten years may 
have worked in half a dozen States and twice as many camps, 
which cannot but have the effect of broadening his ideas. The at- 
trition with so many other men and the frequent changes in his 
surroundings are a sort of education in themselves. ‘Those extra- 
ordinary hegiras called “ mining rushes" are far less frequent and 
on a smaller scale than in the old days, when 10,000 or 20,000 men 
would start off ona frantic race for the scene of new discoveries 
about which they had no definite knowledge. It would take a very 
startling find now to excite an old-time rush. Although it is so 
much easier to move from point to point now than formerly, since 
the railroad goes almost everywhere, there is less disposition to 
roam about. 

The traditional prospector will soon be as extinct as the dodo. 
He was a picturesque character in fiction and in reality, and he will 
be missed. His disappearance will not be due to the absence of 
ground to be prospected, but to the different conditions under 
which such work is now done. In early times the prospectors were 
literally gold-seekers ; they were after surface placers. It takes 
but a little time for enterprising, hardy men to overrun a consider- 
able territory in the search for this class of deposits, easily dis- 
coverable by simple panning tests here and there, and only to be 
looked for in certain topographical situations, and the country has 
been so thoroughly gone over that the likelihood of finding any- 
thing of importance in the way of placers has been steadily less- 
ened. The prospectors of to-day give their attention mainly to 
veins and lodes—deposits “in place,” which are much more diffi- 
cult to locate. The pioneers used to cover great distances, undergo 
almost inconceivable privations and hardships, and at times face 
dangers from hostile Indians. Now it is found that the immediate 
neighborhood of one’s own camp is about as likely a place to pros- 
pect in as one farther away, and many of the best lode strikes have 
been made in the heart of districts where mining had been going 
on for years. 

There is a fascination about mining life which, once having pos- 
sessed a man, cannot easily be shaken off. A miner who has made 
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a good stake by selling his locations at first proposes to himself 
to travel, then to settle down in his own original home; but after 
a little while he discovers that he himself has changed, that old 
ties have been broken and that he is disappointed in his former 
associations. Things at home seem to have inexplicably dwindled. 
An almost irresistible impulse, a transferred nostalgia, a longing 
for the clear, bracing mountain air and the liberal ways of the 
mines, then seizes him. It is difficult to content one’s self with the 
monotonous life of the staider communities after having tasted a 
more exhilarating one. The attraction of the mines is not all in 


SURFACE PLANT OF A SMALL MINE. 


the hope of gain, though that of course has much to do with it. 
The friendships formed, the freedom of thought and custom, the 
spirit of camaraderie, and the entire absence of commercial compe- 
tition have their influence as well. So numbers of men, having 
acquired a competence in mining, make their headquarters still in 
the mining country as a matter of preference, not necessity. Such 
men are much in the habit of taking short trips away, and are to 
be met with all through the highways and byways of travel. To 
be able to lead this pleasant, independent life is the dream of the 
less fortunate ones. Miners are very apt to disparage their calling 
while they are actively engaged in it; they may term it “a dog’s 
life,” but let them once be freed, mark how they hanker after it ! 
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Nationalities are various, but the West is not yet overrun with 
hordes of Hungarians, Poles and Italians, and of course no foreign 
contract labor. Public sentiment is strong against any such invas- 
ion. Besides native Americans, there are Cornishmen, North-of- 
England men, Irishmen, Scotchmen, Germans, Scandinavians and 
Mexicans. The Latin race is but sparsely represented, and colored 
miners are hardly ever seen in the West. On the Pacific slope a 
few Chinese are employed on surface work. There are large num- 
bers of Chinese placer miners, however, working on their own ac- 
count, in California, Idaho and Montana. Of the Caucasians no 
figures are available as to the relative proportions of the different 
nationalities. ‘The numerical order may possibly be native Amer- 
icans, Irish, Germans ; but this is only a guess. There are no col- 
Onizations of men of the same nationality, but the mixture of races 
appears to be about the same all over the mining country, except 
that the Mexicans do not go much into the upper tier of States. 
The best of feeling generally obtains between different nationali- 
ties. It is natural that the men of the different shifts should pre- 
fer to work with a gang of their own sort. Probably ‘Cousin 
Jack”’ is the most clannish in this respect, but that proclivity gets 
rubbed out of him in the West after a bit. Individual differences 
in point of efficiency are of course more marked than racial pecul- 
iarities, but it is noticeable in gold and silver mining that such 
work as is done by the engine-men, machinists and carpenters is 
more likely to be done by Americans than foreigners, and the 
former are to be found at the front in opening up new fields and 
among those who work their own claims. Most of the Cornishmen 
and North-of-England men were miners before coming to this 
country, and are excellent drillers and timber-men, though rather 
set in their ways. 

Wages differ according to the character of the work and the 
locality. For a long time $4 per eight-hour shift was the standard 
for skilled miners; now $2.50 to $3 will command the same class of 
labor. The lower cost of living offsets the reduction in wages, 
and if a comparison is made between the $1ro and $15 a day rates 
of 1849 and those ruling to-day, it might be shown that the ratio 
of earnings to living expenses was not much, if any, better then 
than now. Engine-men, machinists and blacksmiths at a large 
mine receive more than the miners ; in the small mines about the 
same. Common labor about a mine is paid for at the same rate as 
for equivalent work outside in the same place, or possibly a little 
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RECREATION AT A WINTER CAMP. 


higher, ranging from $1.50 to $2.50 per day, with an average of 
about $2. In Nevada and Alaska rates are highest ; in Arizona, 
New Mexico, Utah, Idaho and Montana, they are nearly equal ; in 


Colorado they are a little under the average, but not so low as in 
California. Then there is a difference according to length of 
shift. When a company is pushing three eight-hour shifts per 
twenty-four hours the men are expected to work smartly.* 
Sometimes, in remote camps, the companies board and lodge 
their employés, in which case the wage scale is equitably adjusted. 
It is a very rare thing for a gold and silver mining company to keep 
a store, and the plan would be only a nuisance to the officers and 
no advantage to the men, since the enterprising store-keepers are 
ever pushing into the newest districts and competing. Nor, with 
* The following table gives the wages of gold and silver miners and average 


number of days employed during the Census year 1890 : 


Average number of 
Average wages days employed Average wages 
Above ground, per day. year, per year. 
Foremen or overseers. .. ..$4.03 $866 
Mechanics 967 
512 


981 

726 

496 
Total average earnings per person employed per year, $749. 
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very few exceptions, is a compulsory deduction withheld from 
wages as a fund for accident insurance and medical treatment, as 
is frequently done in iron, copper and coal mining. The “ Unions,” 
where they exist, parcially attend to this; but it is also common 
for the comrades of an injured or deceased miner to comé forward 
generously with aid. 

Miners are not provident in the sense of laying away money in 
savings-banks. That seems too slow. They gamble in mining 
stocks and “take flyers” in the hope of “making a deal ”’ by sell- 
ing a “property” to English and Eastern investors. Sometimes 
they win; usually they don’t. Their best investment is in develop- 
ment work on their own locations, if they have any, for the pur- 
pose of securing a competence from regular mining, as so many 
have done. Or they often do well by taking a lease and em- 
ploying others to help work it. The writer has in mind the case 
of two men who by their own unaided effort had thoroughly 
opened up their claim on three adit levels. It took them nine 
years to do so, and they had to work at intervals on day’s pay 
for a company to obtain means with which to buy powder, 
timber, tools and provisions at their own claim, from which they 
extracted no ore except what came out in driving the tunnels and 
connecting them. But they had the mine in good shape, and finally 


sold it for $95,000. Such instances are not uncommon. They 
differ from lucky strikes and come nearer to the savings-bank idea 
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A BURRO TRAIN--READY FOR THE START. 


than almost anything the miner does with his labor and earnings. 
The staple articles of food in prospecting and at remote camps 
are beans, bacon—often of the grade locally known as “ sow-belly ” 


—flour, baking-powder and coffee. It is wonderful what an amount 
of baking-powder is consumed among the mines. The ground is 
literally strewn with old tins, to which are added empty tomato 
cans, corn cans and cans for other preserved vegetables. Around 
the settled districts the regimen is more liberal, often profuse. In 
California and Colorado especially fresh fruits and vegetables are 
plentiful and cheap inseason. The miners of Nevada are especially 
dainty about their meals, and in that State, wherever there is a 
camp of any size, a French restaurant is inevitable. 

The clothing worn by miners when they are at work is neces- 
sarily rough, serviceable and far from being “ dudish.”” Many years 
ago some ingenious person invented a method of riveting, not only 
the buttons but the seams of canvas clothes, by which process a 
very durable garment could be made. Suits of these riveted brown 
canvas clothes, with plenty of pockets and lined with Canton flan- 
nel, are just the thing for work inthe mountains. In very wet mines 
oil-skins somewhat like those worn by the fishermen of Cape Ann 
are used. Where it is very hot, as was the case in the Comstock 
mines, the men usually worked bared to the waist, except where 
scalding water was falling. The hat, a soft one of course, is worn 
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underground as a protection against falling dirt from the roof. A 
specialty is made of blankets for the mountains. They are double, 
very heavy and generally of fine quality with long nap. The “ biled 
shirt,” that is, a white one, flourishes in the towns, but outside blue 
and gray flannels prevail. For travelling in winter large fur over- 
coats of buffalo-robe and coyote-skin are in demand ; but furs of 
all kinds are becoming more and more expensive yearly. Miners’ 
lodgings are not palaces. If not intended to be permanent they 
are simple cabins of logs or boards, sometimes in part “ dug-outs,” 
but in the large mining towns comfortable dwelling places, either 
private or lodging houses and hotels are occupied. 

Some people suppose that a mining-camp is an unusually danger- 
ous sort of place, full of desperadoes and “hold-ups,” where every 
man carries his life in his hand. The misconception has been handed 
down from rougher, wilder times, and has been kept alive by the 
romancing of tender-foot newspaper correspondents. A man is far 
safer in a mining-camp than on Cherry Hill, New York, Tar Flat, 
San Francisco, or large areas in any of our cities; much more 
indeed than in parts of London or Paris. So far as robbery is con- 
cerned one is not safe anywhere, in the mountains or in the towns. 
As to affrays of other kinds a man who is sober, minds his own 


business and does not set up as a fighter would always be let 
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alone. If he does not carry a “ gun,” so much the better for him, 
for there is among the roughest characters a certain sense of chiv- 
alry, which they would call “ squareness,” that prevents attack upon 
an unarmed man. The practice of carrying arms is not at all 
universal in the mountains. When pistols are worn they. are kept 
out of sight. Indeed, there is not much use to a peaceful man in 
carrying arms at all. If he is “ held up” by the “road agents’ he 
is always at a disadvantage, being taken unexpectedly, and when 
they have the drop on him a motion toward the hip pocket would 
be to take large chances. If the custom—so far as it goes—of 


SNOW-PLOWING UP TO THE MINE, 

carrying weapons may sometimes lead to unpremeditated fatal en- 
counters, it also has the effect of making men quiet in manner and 
cautious about giving offense, so that even “when whiskey is 
talking,” there is less noise and certainly less disposition for a 
rough-and-tumble fight than under similar circumstances in cities. 
Miners have too much to do to become hard customers. 

Miners are omniverous readers, though they have but little 
time to indulge the taste. They support weekly newspapers in 
camps where the population is but a few hundred, and considering 
the surroundings and the limited circulation these local papers 
are very creditable. In the larger camps dailies are published, 
which show an enterprise in the way of obtaining telegraphic news 
that is not equalled by towns of four times the size in agricultural 
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regions. The miners also subscribe liberally to the technical jour- 
nals and to the weekly editions of metropolitan newspapers. Some 
of them study the books relating to their calling, but as a general 
thing the working miners do nct place much reliance on “ book- 
knowledge,” and are apt to carry their prejudice too far. Light 
literature, not always of the highest order, is absorbed in quan- 
tities. Miners, shut off from the outside world as so many of 
them are, take all the more interest in what is going on elsewhere, 
and are better informed on general topics than would be expected 
from their isolated situation. 

‘The dangers of the gold and silver miner are mainly of his own 
making. ‘There are no holocausts from fire-damp, as in coal min- 
ing, and seldom fires underground. Falls of roof and caves are 
also less common than in collieries, though most of the minor 
accidents are from falling rock. Lesser hurts result from careless 
handling of tools. But the men forget to look for missed shots, 
or, finding them, proceed to pick out the unexploded cartridges— 
with the usual result. Then they often absent-mindedly walk into 
winzes or off of level stations, or sway out against the timbers 
while on a rapidly moving cage. Habit makes them not exactly 
reckless, but inattentive. A curious fact is that mining accidents 
seem to occur in groups, like epidemics; and this has given rise to 
superstitious adages, so that when one fatality happens, miners 
look for a second and a third to follow. In the mountains, when 
the heavy snows begin to melt, irresistible snowslides, frequent 
especially in Colorado, overwhelm the men going to or from their 
work, or sweep away and entomb their cabins with the occupants. 

If one were to attempt to describe in a few words a type which 
would: broadly represent the miner’s characteristics, it would be to 
say that he possesses the qualities of adaptability, self-reliance 
and resource in emergency to a higher degree than most men ; 
that he is usually fairly informed on subjects outside of his own 
calling and is mentally receptive and liberal ; that he is of sanguine 
temperament, perhaps too much so; that his tendency is to make 
light of hardship, and when occasion demands faces danger with a 
cool and quiet courage so far removed from being theatrical that the 
world does not appreciate it. His disposition is somewhat like that 
of the sailor, very much toned down. It would be amistake to think 
that all miners are the same, but as a class their characteristics 
centre about these traits. A miner is only a man, and has his 
shortcomings like other men, but his faults are seldom mean ones. 
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THE CONDITIONS CAUSING A TORNADO. 
By Prof. H. A. Hazen, U. S. Weather Bureau. 


F the more powerful manifestations of nature not one is of 
such absorbing interest as the tornado, with the exception 
of the earthquake, which is comparatively rare. It may 

be said, also, that none of nature’s outbursts have been more care- 
fully studied ; yet it appears that many of the theories advanced 
are undergoing very significant modifications. ‘The old belief that 
a tornado represented a terrible conflict between a cold cloud from 
the north and another much warmer from the south has given way 
to the theory that the warm air must flow underneath the cold and 
the unstable equilibrium thus resulting will ultimately bring about 
the violent commotion which destroys everything before it. The 
limits of this article will not permit a discussion of these, at best, 
rather vague theories, but our attention must be devoted to the 
environment of the tornado, its appearance, its work of destruc- 
tion and the other facts that have been determined. 


WILKESBARRE, PA., TORNADO, AUGUST I9, 1890,—SCENE ON SOUTH MAIN STREET. 


63 


i 
! 
7 


64 THE CONDITIONS CAUSING A TORNADO. 


BROWNSVILLE, MO., CYCLONE, APRIL 18, 1882, 


One should distinguish carefully between the cyclone and the 
tornado. For a long time it was supposed that Western people and 
newspapers were reluctant to use the term “ tornado” because they 
supposed it to represent a much more violent and terrible disturb- 
ance than the cyclone, but it now appears that just the reverse is 
the case. There seems to be no good reason why the term 
“cyclone,” representing to the scientific mind a broad storm and 
of relatively slight violence, should not give way to the proper 
term “tornado.” This is a very violent electric storm, of limited 
extent, having an indescribable roar, and often a funnel-shaped 
cloud. 

On a quiet but very hot afternoon there suddenly appears in 
the southwest horizon an ominous greenish-black cloud; the sky is 
almost cloudless overhead and there is a gentle south wind blow- 
ing toward the general storm which almost invariably will be found 
to the northwest and about 400 miles away. Occasionally light, 
fleecy cirrus clouds, also generally from the south, pass far above 
one’s head. Suddenly the black cloud draws near, preceded by a 
tremendous mass of dust, and a terrible roar, likened to “the bel- 
lowing of a million mad bulls,” or to “ the passage of ten thousand 
trains of cars through a tunnel,” is heard. This characteristic 
roar is usually heard at least fifteen minutes before the arrival of 
the tornado, and in conjunction with other signs gives ample warn- 
ing of its approach. The cause of this roar it is not easy to de- 

‘termine. It is like a continuous roar of thunder, it is with- 
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out doubt some manifestation of electricity, and it has been 
heard in a violent thunder-storm. The wind now blows violently 
from a western point, but it is hardly proper to say that it shifts to 
the west, as the cause of the west wind has no connection with 
that of the previous current from the south. Almost immediately 
the tornado, often ushered in by a fearful pelting of hail, is upon 
us. On the south side the destruction extends oftentimes to 1000 
feet or even a quarter of a mile, while on the north side one may 
stand with impunity within 400 or 500 feet of the greatest destruc- 
tion. 

On page 67 we see the conditions of the atmosphere just pre- 
ceding the most violent tornado that has visited this country—the 
Louisville tornado of March 27, 1890. This chart shows isobars, 
or lines of equal pressure, circling about the general storm cen- 
tral to the northwest of Louisville. This chart merits careful 
study, for it presents a typical case of a tornado. Aswill be noted, 
the tornado tracks are represented by the short lines near Louis- 
ville, Ky. 

The velocity of the tornado is nearly double that of the gen- 
eral storm, which shows that its movement is not due to the onward 
progress of the upper current. Moreover, as we have just seen, 
this upper current is from the south, while the tornado advances 


WALTERBORO, S. C., APRIL 16, 1879.—RUINS OF DR. DUNWOODY’S HOUSE. 


4 
cap 
: ; 
a 


66 THE CONDITIONS CAUSING A TORNADO. 


from some westerly point. The cause of this enormous increase 
in velocity is not easy to determine. Though many facts point to 
its origin in the tornado itself, it certainly cannot by any possibility 
be due to a convenient upsetting of the atmospheric equilibrium 
just in front of the storm and nowhere else. The readers of this 
magazine who reside in the East will recognize in the above de- 
scription a great similarity to the more violent thunder-storms to 
which they are accustomed, and in fact a tornado has been aptly 
called the extreme development of a thunder-storm. If this view 
could be firmly established it would give usa most important guide 
for future studies, for the latter storm can be readily studied and 
does not terrify the beholder. In a thunder-storm we find, from 
the evidence of scores of barographs, that the pressure almost in- 
variably rises ; from wind directions, that there is a down-rush in 
the centre and an outrush on all sides; and we also find frequent 
heavy hail falls. This storm presents every appearance of having 
its own source of energy, it travels at a velocity double that of the 
general storm, and is situated, as in the case of the tornado, about 
400 miles to the northwest. That there is a most violent down- 
rush in many tornadoes has been abundantly proved by the 
crushing of houses, by the breaking of limbs of a tree and causing 
them to fall at its base, and by many other signs. 

An examination of the region of tornado activity shows the ex- 
istence of a large number of paths of individual tornadoes. These 
paths are parallel and occur farther eastward as night draws on. 
The earliest occurs about 3 o’clock in the afternoon, and the latest 
even as late as midnight. These entirely independent tornadoes, 
occurring so long after sunset, would seem to show that the sun’s 
direct heat has little or nothing to do in causing them. 

The fact that fowls are entirely denuded and left alive was 
long supposed to indicate the existence of a partial vacuum in the 
air. It was supposed that the sudden expansion of the air in the 
quills served to throw off the feathers, but experiment has shown 
the impossibility of depluming a fowl under such conditions. Pro- 
fessor Loomis attempted to determine the velocity at which the 
wind must blow in order to remove feathers from a fowl. He 
iloaded a six-pounder howitzer with powder and a dead fowl, and on 
ifiring it found that the fowl had been torn limb from limb. The 
estimated velocity was 300 miles per hour, and it was thought that 
at 100 miles per hour the feathers might have been stripped 
and yet the body kept whole. It would seem, however, that, long 
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before the wind velocity could reach a point at which the fowl 
would be depluimed, the whole body, feathers and all, would be 
carried away. 

The fact that houses sometimes present the appearance of hav- 
ing been exploded is also advanced as a proof of the existence of 
a vacuum in a tornado. It should be noticed that this appearance 
is often found at some distance from the tornado-centre, while the 
partial vacuum, if there were one, would not extend so far. A 
striking illustration of the supposed influence of a vacuum was de- 
veloped in the tornado at New Ulm, Minn., on July 15, 1881. A 
large family were seated about a table, and as the tornado came 
up nearly every member of the group declared that he or she had 
experienced a very oppressive feeling which was instantly relieved 
when the sides of the room exploded outward. Now this was evi- 
dently advanced to prove the existence of a vacuum, but a little 
thought will show that the effect must have been from an exactly 
opposite cause. So long as the vacuum was outside of the house, 
no one inside of it would experience any sensation whatever, but 
after the house exploded there ought to have been an oppressive 
feeling owing to the vacuum. On the other hand, if there had been 
a plenum in the house there would have been an oppressive feeling 
which would have been instantly relieved upon the explosion. 

In the whole range of questions concerning tornadoes, perhaps 
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the most interesting and important is that relating to its whirling. 
The argument has been advanced that we could not otherwise ac- 
count for the tremendous violence of the blow that destroys every- 
thing in its path. This reasoning is not well taken, and is no argu- 
ment. The existence of the whirl should be proved first, and if this 
cannot be done we can afterward investigate the source of the power. 
The distribution of débris has also been advanced as a proof of the 
whirl. This is so important that these several illustrations are 
given here, showing this distribution of trees and débris very clearly. 
On page 68 is a map of a portion of the destruction in the tornado 
at Wallingford, Conn., on August 9, 1878. A careful examination of 
the track shows a most marked tendency throughout its whole ex- 
tent for the trees and débris on either side to arrange themselves 
pointing inward toward the track and forward in the direction of 
the tornado. Inthe exact centre, where we would expect to find 
the most marked evidences of a whirl, there were none at all, 
for all timbers and trees lay parallel and along the track as 
though a mighty river had flowed that way and left the drift- 
wood in its centre. The map on page 69 represents the direction 
of trees on either side of the track of the tornado at Akron, O., 
May 10, 1890. This map was carefully made with compass point- 
ings by Prof. H. V. Egbert, and shows accurately the exact posi- 
tions of the trees. 

It has been said that individual trees show spiral splinters, or, 
again, that they show an appearance as though the first bend- 
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these individual whirls or freaks of the tornado, they can by no 
possibility be explained on the supposition that they are caused by 
the grander and more extensive sweep which comprehends all 
the smaller freaks. 

An universal belief prevails that there is a powerful suction 
toward the funnel cloud and upward-rush in its centre. It is diffi- 
cult, on this supposition, to account for the fact that often a frail 
structure, like a chicken-coop, is left intact, while near by a 
strongly-framed house is dashed to pieces. It should be noted 
that objects are not sucked up into the vacuum, as many believe. 
If a vacuum should be formed over a stone, or any heavy object, it 
would really weigh more than before and cling to the earth more 
strongly. The only way in which a vacuum could act would be 
by inducing a rapid current of air, and this violent wind would 
bear aloft the heavy object. It is not difficult to consider that a 
most violent wind would tend to carry objects forward and upward, 
and such action has been repeatedly noted in the straight line 
winds of a thunderstorm. Right here is a most important con- 
sideration. If the destructive action in a tornado is due to a 
whirl, then the tendency of objects in the fore-front of the whirl 
would be to the left, and not directly forward as has been univer- 
sally noted. ‘The velocity of the current, if the destruction is due 
to a wind-rush, has been variously computed from 200 to 1000 
miles per hour. One of the best ascertained velocities was at the 
Wallingford tornado in Connecticut, where gravestones were 
pushed off without chipping either the pedestal or the bottom of 
the monument. A careful computation showed that the velocity 
in this case was not far from 260 miles per hour. In the Ohio 
tornado at Washington Court-House on September 8, 1885, a 
velocity of from 250 to 300 miles per hour was determined. This 
application of force in wrecking and throwing down houses, trees 
and monuments, should be most carefully distinguished from the 
forward rush of the tornado which rarely is greater than eighty 
miles per hour. At the same time, this tremendous velocity can- 
not be due to a high wind, properly speaking, for the object is 
rarely carried more than a few feet which could not be the case if 
it was borne along by a wind of 260 miles per hour. 

The destructiveness of tornadoes has been very much overrated 
from the fact that no distinction has been made between the loss 
from high winds and that from hail, rain or floods, and also be- 
tween the definite loss to structures and that of crops, orchards and 
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timber. All the destruction has been put together in a grand total 
and has been applied to loss on structures. In this way a loss 
nearly twenty times too great has been estimated and used by tor- 
nado-insurance companies in their figures. Another way of esti- 
mating the relative lossis by comparing loss from fires with that by 
tornadoes. During the years 1876-84, the loss from tornadoes, in 
the more important States, was only about one fifteenth of that by 
fire. These figures are very interesting when we learn that many 
companies have made the tornado premium almost exactly the same 
as that for fire. The hazard from fire loss is ever present and quite 
well determined, while that from a tornado is exceedingly rare, and, 
in all but four or five of the States, so slight that ne one need think 
of insuring against it. 

The loss of life from tornadoes, it is believed, has been much 
exaggerated in the minds of most people. Professor Loomis, forty 
years ago, determined the average loss to be one to each tornado, 
and a more recent careful computation has shown that that esti- 
mate was not far wrong. An interesting comparison may be made 
between the loss of life by lightning and by tornadoes. During 
1890, about 120 persons were killed by each, while, up to Septem- 
ber 2, 1891, it is reported that 205 have been killed by lightning and 
only 95 by tornadoes. Deaths by lightning are scarcely noticed in 
the newspapers while those in tornadoes are usually considered 
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very much greater in number and are treated with far greater 
seriousness. 

An attempt has been made to separate tornadoes into three 
classes, according to their destructiveness. Of Class 3, the most 
destructive, there have been 61 since 1872, with an average loss of 
$200,000 for each ; of Class 2, there were about 1000, with a loss of 
about $20,000 in each case ; and of Class 1, there were about 1000, 
with an average loss of $3000. A careful compilation of all the 
tornadoes reported by the newspapers of this country during the 
past two years has shown that in more than two-thirds of the cases 
severe thunder-storms cr wind-rushes have been mistaken for tor- 
nadoes. Ina great many cases a careful inquiry into the loss sus- 
tained to structures has shown it less than $100. If there is good 
evidence of a straight blow in a thunder-storm it should be called 
a “wind-rush ” or a severe thunder-storm, and some estimate should 
always be given of the probable loss to buildings. The customary 
newspaper sensationalism in this line seems far from desirable. 
The only way to counteract this wrong estimate of the violence of 
our western storms is to keep a sharp look-out for them, to investi- 
gate each one separately and give it its proper value. 

As our western country increases in population it becomes a live 
question as to proper warning and protection from the ravages of 
these severe storms. Theré is always danger of exciting too great 
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fear by attempting any warning, but it would seem that a simple 
warning of severe thunder-storms might be sent out by the central 
office of the Weather Bureau, and this should serve, not to terrify, 
but to put the people on the watch for local signs of the approach 
of atornado. A cellar as a general thing would be ample protec- 
tion, though elaborate caves have been proposed for protection. In 
the open air there is usually an abundance of time to run to the 
north side of the track. The safe side if one does not see that it is 
about to pass well to the northward of his position. It is a most 
remarkable fact, which has been established in scores of cases, that 
a tornado will frequently occur during the busiest part of the day 
and very few people will be injured. In Wilkesbarre, Pa., last year, 
a tornado passed through a very busy section of the city where 
many thousands were exposed directly to its onslaught, and yet only 
sixteen lost their lives. One reason for this immunity is the fact 
that the unmistakable roar. gives ample warning and leads people to 
seek places of safety. 

Can the energy of the tornado be diminished or be entirely 
dissipated ? This is destined to be a most important question in 
our western States. If it is possible to dissipate water-spouts by 
concussions of gunpowder why may not the energy of a tornado be 
dissipated? Of course there would be a practical impossibility in 
making explosions just at the right time and place, but the plan 
does not seem to be entirely chimerical. It is believed that, in gen- 
eral, the existence of a large wooded country to the southwest and 
west of a town forms a good safeguard against the development of 
the most destructive tornadoes. Since almost all the severer of 
these storms come from the southwest, it may some time be found 
entirely feasible to station watchmen at the distance of a mile or 
two to the west and southwest who could give ample warning, for 


' special strokes on a bell, when a tornado was likely to cross the 


town. The fact should never be lost sight of, however, and should 
allay a great deal of anxiety in the minds of the most timid, that all 
the severe tornadoes give ample warning of their approach. 

It will no doubt appear that in all this a good deal has been said 
about tornadoes, but no consistent theory of their mechanism has 
been given. This is true, and in the minds of many it would seem 
that we can do little more at present than say what a tornado is 
not. Until we can investigate the conditions of the atmosphere at 
the spot where the tornado obtains its energy, we must continue to 
grope in the dark and to add to our knowledge little by little, 
hoping some time to obtain a clear idea of its formation. 
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THE FUTURE OF OUR WAGON ROADS. 
By William Claypoole, C. £. 


HE rapid development of internal commerce which has been 
promoted by the extension of steam railways has produced 
so strong a current of activity through all the avenues of 

human existence in North America that every successive year, in the 
last decade particularly, has presented some striking change and 
progress in ways and means of travel. Most of this activity and 
progress, however, has been confined hitherto to the rail. Roads 
having a surface of gravel, broken stone and sand have not re- 
ceived such a degree of attention as to lead to their extension and 
improvement in a creditable manner. Common roads have been 
eclipsed, fallen behind and thus lost in consideration and popu- 
larity. The capital invested in railways has been increasing con- 
stantly, and the stock market has been an interest commanding 
the attention of leading minds in every city, town, village and 
hamlet. Thus it has been that the wagon road, overshadowed by 
the railway in almost every community, has fallen into more or 
less neglect. Meanwhile, however, the building of carriages, bug- 
gies and wagons has not slackened in the least, but establishments 
all over the country, in which are invested a large amount of local 
capital and which employ a large number of skillful workmen, are 
putting out countless thousands of elegant vehicles. Improve- 
ments are constantly being made, too, in material and workmanship 
on these common-road vehicles. 

In days gone by when the heavy mail coach with its great 
team of horses traversed the common highway, interest was cen- 
tred in that, and the condition of the public highway was an ob- 
ject of public solicitude. In the loss of the mail service the wagon 
road suffered an irreparable injury. The influence of the general 
government in matters requiring attention and expenditure is very 
marked. Non-resident authority, controlling abundance of pecu- 
niary means, directed by a regard for the welfare of the community 
at large, is not influenced by refractory individuals whose contigu- 
ous residence gives them a directive interest. In towns and cities 
municipal authority directs the paving of streets, presumably re- 
gardless of nothing but the interests of a majority, and lets the 
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work to contractors under restrictions which insure a degree of 
perfection consonant with an ideal which for the time being meets 
with public favor. Now this ideal is dependent upon local pro- 
gress for its relative degree of perfection. A street upon which 
the buildings are models of architecture does and should receive a 
well-laid pavement, the adjacent property being sufficiently valu- 
able to support it. 

Outside of the limits of the town the conditions change and the 
value of the road is dependent upon its being the connecting 
avenue upon which the travel between two adjacent towns passes. 
In some sections of the country this travel is important and valu- 
able, and in others less so. Along the line of some of these roads 
the buildings are few and far between, and the assessments are 
made upon residents within two miles of the road. The owner of 
a tract of 320 acres of land may be assessed for the building of 
roads which he never uses in any way. This often produces dis- 
satisfaction, and the objection of a single large land-owner is gene- 
rally sufficient to prevent improvement of a road, Farm buildings 
often are very indifferent, and the ways of farming very lax and 
inefficient, and until some impulse changes and improves these, 
there will be little benefit from improved roads through the farms. 

In many portions of the country remote from business centres 
there is no interest which is sufficiently strong to induce land-own- 
ers to incur the expense of improvement. Habits of life operate 
very strongly against any progress in methods of farming. Many 
large land-owners cannot see the way through the contingencies 
which might arise to them from any improvement, and they there- 
fore feel justified in being doubtful of its practicability. Education 
would in most men alter their sentiments in this regard by causing 
them to appreciate other ways of life and other forms of property, 
and thus leading them into change and progress. Where the in- 
fluence of city life, its manners and activities have penetrated into 
the rural districts a demand for new articles of use and ornament 
soon obtains a hold, and new ways and methods are introduced. 
The result is new activity in the affairs of life, and luxury often 
succeeds privation. The wealth of the city community has in all 
civilized countries increased in proportion to the advance of the 
age in Art and Science. In a country remarkable for fertility, how- 
ever, man should not be confined to the city limits, but, passing the 
barriers, be found a producer in the fields. Such is the fact. Agri- 
culture has kept pace with art and science, and yet so large is the 
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field of effort her great advance has seemed dwarfed in comparison. 
New necessities call for new effort, and there can be no letting 
up in the great struggle of life and industry. Vast tracts of land 
are yet open to the pioneer of improved methods in horticulture, 
floriculture and agriculture. These vast expanses are inaccessible 
without avenues of travel, and engineering science demands that 
wagon roads should be built with good alignment, easy gradients 
and superior surfaces. Thus it is that in the eye of the skillful en- 
gineer many of the common roads in existence are lacking in all the 
essentials of a good road. The alignment has been chosen without 
any care, and the gradients are steep. The surface, too, is soft, 
loose and rough, thus entailing upon every vehicle and horse pass- 
ing over it wear and tear and exertion. 

Still there are many good roads in existence. For example, in 
the blue-grass region of Kentucky, where the raising of fine horses 
and cattle is a business involving much capital, the roads are often 
very fine, as they are in many other portions of the country where 
there are facilities for getting good material. In a community where 
the race-horse is highly esteemed, good roads would naturally be re- 
garded as anecessity. The building of a really fine road requires 
the employment not only of proper material well disposed, but the 
work of establishing good gradients is in rolling and hilly portions 
of the country one of considerable labor. To execute this kind of 
work very indifferent and imperfect machinery has been very gen- 
erally in use. 

The military engineer of the present era finds at his disposal 
improved guns and other enginery of war, which far eclipse in their 
design and proportions those of any previous age of the world. 
The exigencies of warfare are such that popular solicitude for puh- 
lic safety and national prestige does not brook the indifference of 
public officials in these matters, and large expenditures are viewed 
as patriotic and necessary when made by the Government upon big 
guns and iron-clad vessels. The wagon-roads which traverse the 
country as the arteries of internal trade and communication seem, 
however, to have been overlooked by those ingenious minds which 
have found a rich field for the exercise of talent in the invention of 
new and improved war engines. High-class roads would do very 
much to improve local trade in very many sections of the United 
States, and increase communication between sections, and thus ele- 
vate the condition of the people. Improved machinery for road- 
making would reduce the cost and shorten the time occupied in 
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doing the work, and also make an improvement in the finished road. 

For example, where a road crosses a steep knoll or a deep ravine, 
the cutting through the hill and the embankment are both to ordi- 
nary workmen tedious and difficult, requiring often weeks of hard 
labor. Such machinery could be introduced as would expedite 
grading and filling, and reduce the cost to a minimum. 

Short tramways on which cars drawn by cable or dummy 
engines could transport earth from the cutting to the embankment, 
and steam excavators could be made to supplant hand labor. A 
complete equipment would require considerable outlay, and should 
be under the direction of men of experience and skill. At the pres- 
ent time the work of constructing roads and keeping them in re- 
pair is in most counties under the charge of supervisors who are 
elected by the popular vote. Their authority being limited and 
local only, they have not ac their disposal a very large amount of 
funds at one time. The work done by them is very insignificant, 
never involving at any one time much expenditure, yet in the aggre- 
gate for a term of years the total outlay is large, much larger per- 
haps than is justified by the work accomplished. Popular feeling 
has been in some districts aroused against the supervisors, and they 
have been denounced as politicians who squander the public funds 
with meretricious cupidity. Method, however, has so much to do 
with results, that it is very uncertain whether any just blame can 
be attached to the conduct of these officials. There is no doubt, 
indeed, that in many districts excellent and efficient work has been 
accomplished by them with the small means at their disposal, but 
there is no doubt that in a term of years the cost of wagon roads is 
much larger than is necessary, and the class of roads maintained is 
for the most part below the popular ideal under this system. If the 
great number of tax-payers interested in the wagon roads of the 
country be considered it would seem that here is an interest which 
should demand enterprise. The farmer of the present day is in- 
debted to the skill of the carriage and wagon-maker for his vehicles; 
to the manufacturer of agricultural implements for his tools, and 
there is no reasonable objection to his being indebted to the pro- 
fessional road-making company for his well-constructed wagon 
roads. Imagination easily transports the reader onward at this 
juncture and he awakens about the year a. D. 1900. Almost the 
first man he meets perhaps is a resident of the State Capital and 
well known for individual enterprise and influence. In answer to 

inquiries he replies : 
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“T am now president of the Capital City Wagon- Road Construc- 
tion Company, and yonder (pointing with a proud wave of the hand 
toa large building opposite) is our establishment. Come over and 
let me show you through. The first story is a large room extend- 
ing the full length of the building, paved with brick, in which you 
see a multiplicity of tools adapted to road-making. All these and 
many more are the tools of our trade. We employ a certain num- 
ber of skilled workmen. You see that pile of tools, yonder? We 
send the men out equipped with wagons and tents ; they camp on 
the road and move along as the work is completed, getting supplies 
from the nearest town. This is our arsenal where we stow the ma- 
chines. Come up-stairs, where are our vice-president, the engineer 
and the treasurer and secretary. Our capital is $1,000,000. We 
have ample means, a full stock of implements, and aim to do the 
best of work at a minimum cost per mile. We are now using many 
improvements in machinery which reduce labor and improve the 
roads. We have aimed to construct first-class roads and have laid 
out many wide avenues which extend into the country, radiating 
from the city. This past year we have been building four roads in 
this county, connecting small towns. They are six rods wide and 
have a central line of rails for electric cars; on both sides of these 
avenues the land is laid out in building lots roo feet front by 200 
feet deep, giving an area of half an acre. These lots are being 
bought by people from town, who are seeking the healthy air of the 
country, and making pleasant homes, within easy access of the city. 
Back of them they have the open farm lands, and in front the 
avenue with electric railway, telephone and electric-light wires. 

“ Along these roads there is a constant stream of travel. The 
Tradesmen’s Building Association have bought within the past year 
200 lots on one of these avenues on which they are erecting neat 
houses for workmen and mechanics. Thus you see population is 
being scattered out into the county, and the centres of trade and 
business relieved of their surplus. The real advantage resulting 
from this is that it leaves more room for business establishments 
near the great centres of trade, and takes out of the bustle and 
crowd of the city many of those who are not immediately engaged 
in trade, leaving elbow-room for those who are. The result to the 
whole population has been highly beneficial. It has brought into 
use a very large amount of real estate not before considered valu- 
able, and prices of building-lots are nearer their true value. A 
man’s residence does not produce anything and should not be held 
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at too high figures. Our company have within the past eight 
years constructed roads in many different counties in the State. 
As we are located at the capital we aim to be a model company in 
everything. In making our contracts we are careful to have good 
surveys and maps and specifications which are made by our own 
engineer. Careful estimates are made beforehand, and when the 
work on the ground is begun it goes forward without unnecessary 
delay, and is done as efficiently and thoroughly as possible. Our 
men are under the direction of foremen and assistants who under- 
stand every detail of the requirements and specifications. The 
labor is greatly reduced in amount and cost by ingenious machines, 
on some of which we own patents, 

“Since road-building companies came into existence common 
wagon roads have become first-class avenues of travel ; the intro- 
duction and use of wide tires on wheels has lessened the wear and 
tear of the road surface and the solid manner in which we built 
them gives excellent satisfaction, There are many miles of inferior 
roads yet in use, but year by year they are being reconstructed, and 
public favor has been fully accorded us for what we have done. 

“In some sections we have laid down on the roads tramways of 
broad iron rails on which vehicles of all kinds travel with great 
ease and with very light draught. Branches are carried from the 
main road right into some farmyards and cars are loaded at the 
barns. Our success shows that there was a real demand for such 
companies, and many others have sprung into existence. Their 
standing is now as well assured as that of manufacturing com- 
panies generally. As a branch of industry it is new, but as the 
field of labor is a real one and its finished product is in demand 
throughout many portions of the country, it has succeeded. Like 
other kinds of products there will be some fluctuations in the de- 
mand, but we think it has become a branch of industry and will 
continue to be such.” 

To return to present considerations, private enterprise is al- 
ways superior in the lines of production to public work-shops under 
the direction of officials who owe their selection to political influ- 
ence. This has been shown in the production of all kinds of work, 
but especially in ship-building and in all kinds of weapons of war- 
fare. The discipline of the army and navy produces order and 
system, but does not encourage enterprise or foster ingenuity. The 
officers of these two branches of the public service may be expected 
to show skill, courage, and patriotic devotion to their individual 
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trusts, but not ingenuity. The tools of their profession are furn- 
ished to them ready-made like their uniforms and swords. So the 
wagon-road makers might become tradesmen and be so classified. 

The rapid introduction of electricity as a motive power has ac- 
complished results which have far outrode all expectation. Its 
work might be extended in connection with improved road-making. 
Outside the net-work of railways which intersect the country in 
every direction, the horse will hold his own as a necessity for priv- 
ate vehicles and many ordinary uses, whatever else may happen. 
But with electric tramways on country roads near towns, the work 
of the horse could be done much better in the drawing of heavy 
loads, while a means of cheap travel would be afforded. 

The bicycle at present is very largely used by young persons, 
and seems likely to continue popular. It requires smooth roads 
with level grades, and its introduction has very largely increased 
the volume of travel. Its influence cannot fail to be helpful in the 
work of road improvement. Private vehicles have been much im- 
proved of late years in style and finish, and the number manufac- 
tured and soid has been very large. No other method of travelling 
perhaps affords so much real pleasure as the family carriage, and 
thousands of families enjoy the luxury of owning and using such a 
vehicle, which they keep in constant motion traversing the roads 
within easy reach of the family domicile. Its uses are manifold, 
and they would become still more so with an improved class of 
roads, and this consideration will also encourage improvements. 

There are many districts where vast areas of land are but 
poorly cultivated, where indifferent methods of farming prevail 
and the land is neglected. A complaint that farming does not 
bring sufficient profit to justify working is common with some large 
land-owners. In such districts the roads are very poor. Within the 
last decade a new impulse seems to have been given to horticulture, 
and increased attention has been paid to agriculture, as a result of 
which improved methods are rapidly reviving many districts. Fine 
fruit and grain cannot be hauled over rough roads, and the thorough- 
going farmer is never likely to be satisfied with imperfect highways. 
With so many considerations in their favor, therefore, there is hope 
for better things in road-making, even if the era of large road-mak- 
ing companies should be a long time coming. 
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A SOLUTION OF THE BLOCK SIGNAL 
PROBLEM. 
By H. Ward Leonard, E. EF. 


7 HE attention of the public has been forcibly attracted of 
i late to the importance of efficient automatic block signals 
by the recent terrible accident in the heart of New York 
City. Either the failure of the signal or the failure of the engi- 
neer of the following train to observe the signal was the cause of 
this, as has been the case in many other similar accidents. The 
purpose of this article is to call attention in a cursory manner to 
the state of the signalling art, and to indicate, if possible, the lines it 
will be necessary to follow in order to make a thoroughly reliable 
and practicable block system for railways. 

Mr. James F. Hobart has thus happily described the primitive 

signals which led up to the systems now in vogue: “The need of 
railroad signals was first felt at the termini of busy railroads in 
large cities, where the running of many suburban trains so crowded 
the tracks that great danger of rear collisions was developed. 
The difficulty was overcome by locating a flagman at a proper dis- 
tance from the terminal station to stop trains that arrived when the 
inward track was occupied. Economy soon led to fastening the 
flag to a telegraph pole by means of a hinge. A cord carried to the 
station enabled the signal to be raised and lowered from that point, 
and thus the signal system was established. 
' “When the cord became worn out, it was replaced by a wire. 
The flag in time was used-up, and the stick which supported it was 
replaced by a strip of board painted red. A counter-balance was 
arranged to make the strip of board assume a horizontal ‘danger’ 
position when not held otherwise by the wire or cord. This crude 
apparatus was the germ of the out-door ‘semaphore’ signal, and 
hundreds of them of equally rude construction are in use at the 
present day. 

“ The simple signal thus devised protected the train that was in 
the station at the time, but it offered no protection to the train 
that was stopped, to protect it against an incoming train. To do 
this, another signal was set up at a distance of 2000 to 3000 feet 
beyond the first signal. ‘The new construction was painted green 
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and called a ‘distant signal.’ The name and color belong to it to 
this day. Its office was and is to warn in-coming trains that there 
might be a train stopped on the track at the red signal. The engi- 
neer, upon finding the distant cautionary signal set against him, 
must reduce the speed of his train and proceed carefully at a rate 
of speed that would enable the train to be stopped at any instant 
necessary. This principle of the ‘home and distant’, or ‘cau- 
tionary and danger signals,’ has been elaborated and applied in 
the best signal systems in use, both automatic and manual.” 

There are two general classes of block signals. The first class, 
the “Simple Block,” is in use generally in England, and is well known 
in this country owing to its use on the Pennsylvania Railroad. 
For this system a telegraph operator is placed upon each “ block” 
and the signals are set by hand. While this system is capable of 
being developed to a high stage of perfection it can be done only 
at very great operating expense. It has been estimated by the 
best authorities that its cost of operation per block is about $1500 
per year. The great expense in establishing and maintaining it, 
together with the fallibility of operator and inspectors, renders 
it impracticable except in rare instances. 

The second class of block signals is that known as the “ Auto- 
matic Block,” of which there are at least three forms in general use 
in this country. Two of these use what is known as a track circuit ; 
that is, the rails form a portion of an electric circuit, and the current, 
which is supplied by batteries placed alcng the track, holds the sig- 
nal at Safety until a metallic connection is made between the rails, 
as for instance, by a car, or train of cars, under which circum- 
stances the current normally passing through the signal is shunted 
through the axles of the train and the signal goes to Danger. 

In one of the systems the electric current is used to release a 
clock movement which actuates the signal. This clock move- 
ment is periodically wound up. The cost of its maintenance is 
estimated at about $90 per year per signal. The second system 
makes use of the electric current to actuate a valve which controls 
the admission of compressed air, and which is the motive power 
used to set the signal. The cost of operating this system is esti- 
mated at $135 per year per signal. The third system does not 
use the “ track circuit,” but has an independent wire circuit. The 
signal is operated directly by the battery current. The cost of 
maintenance is estimated to be about $65 per year per signal. 

In all three of these automatic systems there is a lack of that 
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simple, direct, powerful, reliable action which should characterize 
an automatic signal. The batteries which they all use are them- 
selves a fruitful and serious cause of annoyance, if not failure. 
The electric contacts and relays, and the electro-magnets and signal 
mechanism are frequent causes of failure and necessitate constant 
and rigorous inspection. 

A careful study of the whole subject, with the help of some 
recent publications too lengthy to be condensed within the limits 
of a magazine article,—including a series of articles in the Rai/- 
way Gazette compiled in a volume entitled “ American Practice in 
Block Signalling,” and a paper read by G. H. Paine before the 
New York Railway Club on April 16, 1891—leads to the following 
specification indicating the desirable features of an automatic block 
system : 

1. There should be signals both on the train and along the 
track. 

2. The signals on the train should give a continuous and posi- 
tive indication to the engineer. 

3. The signals both on the train and along the track should 
be actuated from a source of energy constantly under the observa- 
tion and control of the locomotive engineer. 

4. The signals should be distinctive both by form and color, 
and should be audible under certain instances when desired. 

5. Any two trains on the same block should each give a danger 
signal to the other. 

6. The power for actuating the signals should be positive, 
strong enough to operate any desired signal, and should not de- 
preciate and require renewal, as in the case of batteries. 

7. The operation of the signal should not depend upon the 
movements of any mechanism beyond the observation and control 
of the locomotive engineer while at his post. 

8. Any train should have to disregard more than one danger 
signal before being ad/e to reach a preceding train. 

g. Any locomotive engineer should be able to communicate 
with any station or any other train in the same block. 

10. There should be a signal constantly before the engineer and 
in the locomotive cab whose indication will always be “danger” 
unless a// his signals are working perfectly. 

11, The form and color of the signal should change from 
“safety” to “danger” under the observation of the engineer as 
the train passes the signal. 
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12. The absence of any signal should indicate danger, but there 
should be a positive danger signal which would only and always 
give positive and continuous indications to both engineers when 
two locomotives are in the same block. 

13. In case of failure of the train or track signals at any point, 
means should be provided whereby signals could be instantly sent 
to a following train. 

-14. A misplaced switch should set danger signals on any train 
in that block and also along the track in that block. 

15. The signals should be the same by day or night, and any 
light at the signal should always indicate the presence of a locomo- 
tive in that block. 

16. Any person should always be able to signal danger to ap- 
proaching or receding trains in that block while it is out of sight 
and hearing and without any light or special apparatus. : 

About three years ago the writer suggested a block system, 
which, it is believed, would comply with the above specification, 
and with the hope that it may lead to improvements in practice, 
the following description of it is offered : 

Divide the line of the railway into blocks of, say, one mile long. 
Make each block overlap the next one half way. Stretch a bare 
wire parallel to the track and continuous along each block. Thus 
a wire one mile long will start.from the beginning of each block 
and another parallel to the first will start at the centre of the first. 
There will thus always be two parallel conductors along the track 
and a conductor will end and a new one begin at each half mile. 
The forward end of each mile length of conductor will be connected 
by a wire leading to a green incandescent lamp, and the other ter- 
minal of the lamp will connect with the ground. Similarly the 
rear end of each conductor will connect with a red incandescent 
lamp. 

Upon each locomotive will be placed a generator of electricity 
of about 100 volts ; that is, about the pressure of the incandescent 
lamps. This generator can be a battery or, preferably, a small 
dynamo, driven by a small engine which is operated by steam from 
the locomotive boiler. One pole of this generator is grounded by 
making contact with the metal work of the locomotive. A con- 
ductor leading from the other pole of the generator passes through 
an ampere meter for indicating the current being generated, and 
thence on through a low-resistance series incandescent lamp, which, 
when supplied with the current of four of the track signal /amps, 
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will operate at a moderate incandes- 
cence. After passing through the 
series lamp, which we may call the 
pilot lamp, the current passes to a 
trolley carrying a large wheel made 
after the style of a bicycle wheel, 
and this wheel makes rolling con- 
tact by a concave rim upon the two 
parallel conductors stretched along 
the track. 

Now it will be evident that if the 
generator be operated the electric 
current will pass through the pilot 
lamp and up the trolley to the two 
conductors; thence it will divide 
equally between the four lamps con- 
nected to these two conductors, 
passing through two green lamps 
ahead of the trolley, and through 
two red lamps to the rear of the 
trolley, the green lamps as well as 
the red, being half a mile apart. 

As the train moves forward the 
trolley will finally roll off the con- 
ductor of the block it is leaving, 
and both the red and green lamp 
of that block will be extinguished. 
At the same time the trolley will 
roll on to a new block and the red 
lamp at the rear end of this block 
will light up just as the locomotive 
reaches it and will then pass to the 
rear. At the same time the green 
lamp at the forward end of this new 
block will light up at a distance of 
one mile off. 

It will be seen that a following 
train would have to pass the two 
red lamps of the preceding train 
before a collision could take place ; 
also that whenever two trains would 


P2 and P4 are the Pilot 


green lamps connected to the 


pectively. 
We and W, are the trolley wheels making con- 


S2, $3, etc., are the 


P2, the forward green lamps S2 and S3 and the rear red lamps 


The preceding train in section 4 will light its Pilot Lamp P4 and the forward green lamps Sq and Ss and the rear red lamps D4 and D3. 
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T2 and T4 are the telephones. 


ight its Pilot Lamp 


Under the conditions shown in the diagram the train in section 2 will li 
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forward ends of the sections 1, 2, 3, etc., respectively. G2 and G4 are the 
lamps in series with the generators and placed 1n the locomotive cabs. 


nection between the signal conductors and the generators. 


D2 and D3. 


a 
° 
c 
c 
- 
ve 
° 
3 
no] 
- 
<= 
ve 
= 
eo 
ral 
a 
a 


i 
© 
» 
A 
j 
O 
“Rite 
+ 
du, 
O 
© 
= 
of 
3 
O 
4 
O 
O 
O 
+ 
= q 


SOLUTION OF THE BLOCK SYSTEM PROBLEM. 87 


get within a mile of each other the generators would be acting in 
concert to divide the combined loads of the two, and whatever the 
current of each had been previously, it would immediately become 
different, the generator having the higher pressure taking the larger 
portion of the combined load. Thus the pilot lamp of one loconiotive 
would flash up and its ampere meter would indicate a greater current 
than usual, and this by a contact on the ampere meter-needle would 
cause an alarm-bell to ring in the cab. Similarly the pilot lamp of 
the other locomotive would be reduced in candle power, the ampere 
meter would show a reduced current and the alarm would ring on 
the lower contact. At the same time the locomotive engineer of 
the following train would see before him the red lamps of the pre- 
ceding train in addition to his own green lamps, and a rear guard 
on the preceding train would see in addition to the red lamps of 
his own train the green lamps of the following train. On each 
locomotive a line containing a high resistance is led from the trolley 
and around the generator to ground, and this circuit in shunt to the 
generator contains a telephone. It will thus be possible for either 
locomotive engineer to talk to another engineer preceding or fol- 
lowing in the same block, and regardless of whether either or both 
are in motion. If telephones in the various stations be similarly 
connected from the signal conductors, communication can be carried 
on between the station-master and passing trains. 

If it be desirable to stop an approaching train it is only nec- 
essary to interrupt one of the signal conductors or connect the two 
together, or ground either. If the conductor be broken or discon- 
nected, the engineer when a mile away finds his pilot-lamp dim and 
his alarm ringing because the current from his generator is reduced 
by one-quarter. 

If a signal-conductor be grounded, as soon as the trolley makes 
contact with that conductor the generator is short-circuited, and its 
pilot-lamp first flashes up brightly and the bell rings and then the 
current runs down rapidly and the bell rings by the lower contact. 
If the two conductors be crossed, the load of two more signal 
lamps is added to the normal load of the generator, and this in- 
crease of 50 per cent. in the current makes the pilot-lamp flash up 
and the alarm-bell ring at the same time the engineer sees the red 
lamp of the abnormally supplied block burning before him. 

If a train breaks down its generator, it keeps its trolley on the 
wires as before, and as soon as it gets into a block with another 
train, its pilot-lamp lights and the alarm rings. 
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If the other train be preceding, its two rear red lamps also sig- 
nal danger to the following disabled train, and the engineer of the 
preceding train also receives a danger signal by its alarm-bell and 
the increased current of its pilot-lamp. If the disabled train is 
followed by another into the same block, an abnormal red signal is 
set between the two trains, green lamps light up in advance of the 
disabled train and the pilot-lamp and alarm on both the trains indi- 
cate danger. 

If two trains near each other both had their apparatus broken 
down, both would, of course, be moving very cautiously and en- 
deavoring to ring the telephone call of any other train which might 
come into the same block with them. 

A misplaced switch would make a contact which would light a 
red lamp in front of an approaching train. 

Now as regards the signals along the track, the incandescent 
lamps should be arranged in a proper signal-box, and the green 
lamp should show a vertical band of green lights whereas the red 
lamp should show a horizontal band of red light, thus giving a sig- 
nal defined by both form and color. 

Two possible objections which may be raised against this 
method of signalling are : 

First. The presence of acar ona track without any accom- 
panying attendant would not give a danger signal as it would with 
a track-circuit system. This, however, is a rather remote contin- 
gency, and in any event could not lead to an accident with much 
loss of life. The unreliability of the track circuit is so great in 
other ways, as to make this slight defect almost negligible by com- 
parison. 

Second. ‘The action of sleet might interfere with the action of 
the signal by preventing electrical contact between the trolley and 
wire. This trouble would be rare, in any event, and it is not likely 
to occur, as the heating effect of the strong current on the wire 
would tend to eliminate this trouble, just as it does with electric 
railway systems. If, however, it became necessary to provide 
against this, it could be done by placing the conductors beneath a 
semi-circular structure, such as a tube sawed longitudinally and 
concave downward. 

It will be evident by examining the specification as to the re- 
quirements of a safe system that this plan avoids the defects of the 
present system. 

The next consideration is as to its first cost and maintenance, 
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and it will be evident that the advantages on these points are con- 
spicuously in its favor, for the simplicity of the signals and the 
cheapness of the small bare conductor make its first cost less than 
that of any existing system. The cost of operating will be almost 
nil, as there will be almost no need of inspecting signals, having 
no batteries, electromagnets, relays, weights, clockwork, compressed 
air, oil-lamps, or the various other possible causes of failure of the 
existing systems. 

It will be evident that by connecting along the signal conduc- 
tors white incandescent lamps, and increasing the size of the gener- 
ator, the track can be perfectly and uniformly lighted both in ad- 
vance of and behind the train as it moves forward ; and that also 
all crossings and stations can be lighted while a train is within a 
mile of them. Two-and-a-half horse-power would in this way be 
all that would be necessary to keep a track illuminated by 16 
candle-power lamp every 200 feet, and for a space of not less than 
half a mile in both directions from a moving train. 

Trains having an electric plant for illumination of the cars re- 
quire a plant of about fifteen horse-power, so that the additional 
power required in such a case would be hardly worth mentioning, 
and no special generator beyond that for train lighting would be 
needed. 
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THE NEW ART, DECORATIVE ELECTRICITY. 
By N. G. Wall. 


geese confronting the brilliant material results of 
scientific investigation, we are apt to pass them by with in- 
difference, unless attracted to them by pecuniary interest 
or through curiosity aroused by some special incident. If some 
guide acquainted with all the modern applications of scientific 
discovery could journey with us, for a single day, over the daily 
path to which we are accustomed in the pursuance of our ordinary 
avocations, calling our attention to and explaining the scientific and 
mechanical wonders we have so often passed without even a suspi- 
cion that there was anything wonderful about them, most of us 
would return to our homes at close of day much wiser than when 
we left them in the morning. 

Nothing among all these marvellous new things of which the 
preceding generation did not even dream, has wrought more radi- 
cal changes in our manner of living, working and transacting busi- 

ness, than the applications of elec- 
tricity which are daily entering more 
and more into the necessities, con- 

veniences, and luxuries of life. 
The purpose of this article is to 
direct attention to the decorative 
possibilities of the new art 
of electric lighting,—as yet 
only faintly discerned by 
most people,—and the many 
artistic ways in which it may 
‘be made to assist in the 
beautification of homes and 
public buildings ; as hotels, 
churches, theatres and other 

halls of assembly. 

* Naturally, in the consid- 
eration of this subject, the 
first thought is of home, that 
temple of retirement in 
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dearest idols of our hearts. 
be beautiful and health- 
dise as our taste and 
as see what help elec- 
this pleasing purpose: 
bule or porch. This must 
bidding portal ; it should 
light typical of the kindly 
ity, contentment, that 
within. It should make 
pate the welcome await- 

What can the elec- 
tibule ? It can place at the 
fourteen inches in diam- 
tached to a deep band of 
work, with finely twisted 
designs. This should be 
with what is known asa 
cleaning. The wrought 
other finishes for these 
stand the weather with- 
can be made to hold as 
are required and can be 
with clear or ground 
effect is produced with 


That, of all places, must 


q ful ;— as nearly a para- 


means can make it. Let 
tricity can afford us in 
Let us enter the vesti- 
not be a dark and for- 
shine with a soft, warm 
virtues of love, hospital- 
reign, or should reign, 
the coming guest antici- 
ing him. 

trician’s art do with a ves- 
ceiling a light at least 
eter, with glass disc, at- 
elegant wrought iron- 
strap-work of different 
made to work on a hinge, 
safety catch, to allow for 
iron is superior to all 
positions as it will with- 
out injury. These lights 
many electric lamps as 
made either oval or round, 
glass. The handsomest 
ground glass and clear 
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sun-cutting at the bottom. When lighted, the 
effect of this light is more than pleasing to the 
eye; it produces the impression on approach to 
it which can only be interpreted by “ You are 
expected ; come in; you will be welcome.” 

The main or entrance hall should be illumin- 
ated with very careful and practical taste, so as 
to harmonize with the other decorations. Either 
a suspended fixture, or newel light may be used 
here. If a newel is preferred, a beautiful piece 
of statuary with uplifted arm, holding a large 
strawberry cut globe, with at least three lights 
inside, produces a richness which it is difficult to 
surpass. The most artistic finish for such statu- 
ary is the real bronze, which will blend with 
the most delicate of decorations. 

Again, an artistic newel may be of real 
wrought iron or brass, with gracefully arranged 
square rods, twisted in the centre, to act as a 
brace, the top and bottom terminating with 
rounding liaes ; and just above and below hand- 
some bands of either beautifully beaten iron- 
work or castings of brass, and breaking from 
under a large globe, which surmounts the 
whole, having a curved arm with an electric 
candle and bobeche of soft ground and finely 
etched work ; when in brass, the antique pol- 
ished brass or oxidized copper finishes have 
the required feeling. 

Should the light be suspended, nothing can 
be handsomer than a sectional globe with a 
rich cutting and mostly covered with ham- 
mered, antique, polished brass oak leaves, re- 
lieved, with a little oxidized silver, and with 
three long rods supporting the band which holds 
the two parts of the globe; twining up these, 

the branches with smaller leaves and or- 


=onamental pieces, represent the bud and 


-. end in a neat design of cast canopy. 
--=From the bottom globe can be arranged 
a silk cord and tassel-work knotted at 
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points of equal distance to give the 
effect of drapery of a rich hue corre- 
sponding with the colors on the walls. 
Further along in the broad hall, there 
should be, in place of bracket lights, the 
“half cage,” with soft, ground, bent 
glass, supported by strap-work with cast 
work of oxidized silver worked in and 
out as a relief. These produce the soft 
and effective light necessary to give a 
feeling of quietness, yet not 
having the appearance of 
darkness, but adding rich- 
ness to the surroundings. 
The drawing-room should 
be so arranged as to have a 
little or a great deal of light, 
just as the occasion demands. This is very simply done by 
using what is termed a switch-board, which can be placed to 
suit convenience. A very handsome effect for this room is pro- 
duced by suspending from the centre of the ceiling a grace- 
ful electrolier comprising from ‘five to ten lights, according to 
the size and height of the room, finished in mat gold gilt, with or 
without rich but finely-cut shade and frosted lamps; if without 
the shades, a fine cast ornamental piece of metal, representing 
leaves bearing on each other, may be used. On the four corners 
of the ceiling, at a suitable distance, the ceiling lights, fourteen 
inches in diameter, with artistically arranged art 
glass, having deep bands of mat gold gilt work, 
giving the effect of a fringe, produce a very fine 
effect. On the side walls should be placed a few 
brackets, each with three to five lights, using the 
electric candle, which should be frosted, and using 
the cut bobeche to match the electric shade,—if the 
latter be employed,—or the etched bobeche, with 
frosted ground-work, which has a very delicate 
relief. Of course, all these smaller trimmings are 
a matter of taste; in many cases colors can be 
used. In case of using this class of work, after 
the style of Louis XVI., (which should be not only 
cenine ricky. generally light in construction, but of a light, 
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cheerful finish and delicate in de- 
sign) the decorations of the room 
should be white and gold, with 
panelling of blended colors. 
Again, in drawing-rooms where 
the decorations are deeper, and 
which demand something heavier 
in construction, the Renaissance 
may be used extensively in many 
ways, and, with almost any design 
of architecture of the present date, 
can be arranged to suit many 
tastes. In this we have a class of 
HAMMERED WORK BRACKET. work which demands, for the true 
complement of the fixtures, the use of electric shades. No matter 
what their position may be, in each design the eye can detect the 
style and shape of pattern most suitable for the fixture and its sur- 
roundings either in the hall, drawing-room, library, dining-room or 
sleeping apartments. 

In a house of Colonial style, with its long porch, broad halls and 
stairway, !andings and peculiar arrangement of rooms, a variety of 
styles can be introduced with good results. 
It taxes the artist, in a great many cases, to 
get the proper effect in his lighting, on ac- 
count of the very low ceilings. A beautiful 
effect is gained, after leaving the porch, by y ry 
the employment of a lantern shaped fixture (}MURUIey Solana 7 
having protruding arms with stalactites hang- | ae 
ing from each corner, and the cage, paneled aa nies So 
in four parts of different, soft-colored glass 
almost covered with tastefully arranged lines 
of beaten iron work of a design correspond- 
ing with the lines of outside decorations. 
The reception hall should be lighted with an 
electrolier having a suitable number of lights, 
to correspond with the same design, sus- 
pended from the third floor, and having the 
appearance of being at the second. The 
hallway, as well as the stairs, being much 
broader at this point, a large number of ey 
lights is demanded to produce the desired —ggwatssance STANDARD. 
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effect, assisted, on the second floor, by a few brackets to match, 
placed just over the wainscoting in such a way as to obtain that 
softness we need when lounging on cushioned seats for rest and 
thought. 

The lights of the stairway should be so arranged, that no matter 
which way one looks there will be plenty 
of light. This floor is generally arranged 
to have the guest room adjoin the billiard- 
room ; so that on state occasions they 
may both be used for dancing purposes. 
In the guest chamber the most effective 
light is a number of brackets (with the 
lights turned up to avoid any accidents 
during the dancing) of a neat design, . 
yet not gaudy, and finished in a rich 
antique, very dark, polished copper,— 
with here and there a little brighter fin- 
ish breaking from the dark ground-work, 
—and trimmed with etched shades. 

The billiard-room, while not in other 
use than for the fascinating 
manipulation of the spheres, is 
provided, according to the size 
of the table, with a fixture con- 
structed of four ten-inch discs, ¥ 
supported by arms with cast 
bands at the top so arranged 
that they may be removed by 
any one, and controlled by a 
switch at what is termed the 
bottom knob, to control the 
four lights. Almost any fin- 
ish will answer in this case; but the bright polished brass, with 
a little black, has, with the discs, a very pleasing and not tiresome 
effect. 

The music-room, with arched doorway, should have, suspended 
from the centre and each side, clusters of lamps, set in beautifully 
hammered copper ornamented with highly polished leaves of palm 
or fern; and from the centre of the ceiling the electrolier, orna- 
mented with much larger leaves leaning forward with lights just 
under them—the leaves serving as reflectors—produces a charming 
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COLONIAL ELECTROLIER, 


effect. This style of work is considered 
and termed “Old English”; and it is 
used in many other rooms, on a much 
smaller scale, with the side lights repre- 
senting the double fan; the fishing rod 
with the light as a hook; the hanging, 
crackle bowl, suspended on chains as the 
bracket for the well; and almost every 
design of a light and pleasing effect, suit- 
able for the lounging-room, the dressing- 
room and chamber. 

The library, with the long, worked-in 
book-case, should have, at each end, ele- 
gant grill-work with electric candles 
breaking from it as if a flower; and, on 
the centre, the old work wrought-iron 
clock to match; on either side, the can- 
delabra should be placed and so 
arranged by switches as to light 
separately from the grills. From 
the ceiling should be suspended 
an electrolier of three arms and 
centre light, with finely engraved 
stalactite of smaller size than 
the centre, which, representing 
a ball with engraving to match, 
should be finished in a very 
soft velvet-polished copper, 
relieved with polished brass 
pieces. 

The oriental-room may be dec- 
7 orated in a variety of colors, with 
arched rail so arranged as to re- 
ceive the small, old copper lantern, 
with ruby glass; and, from the 
ceiling, the octagon lantern, with 
antique arms at the corners and 
colored glass centre, having Japa- 
nese designs cut through the sheet 
metal, and finished in almost a 
brownish black relieved with 
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gold at all the raised points, completes the electrical decoration. 

For the large ball-room, when the floral display is elaborate, a very 
pretty idea is to have breaking from the decorations in the clus- 
ters, a few, small, colored lamps, to give life to the flowers and cast 
the colors in a blending form ; still retaining, however, the power 
for lighting. In the garden, where the evening may be spent by 
the large rockery with a fountain on top, the lights may be brought 
out in the same way, and give a sun effect. 

The conservatory may be lighted in many ways to give a very 
desirable and beautiful appearance ; one method being a fixture 
suspended and representing an umbrella with the lights as the ribs; 
and painted white inside, by which it takes the place of a reflector ; 
if a novelty is required, a very small stream of water can be ar- 
ranged to drip and represent rain. In the corners can be used the 
owl holding a branch of a tree and hanging lights, very small col- 
ored lamps forming the eyes. 

The dining-room should be so lighted as to use a large, sta- 
tionary dome centre-fixture with at least three to sixteen candle- 
power lamps underneath ; and it should have four clusters of fine 
lamps each represented as standing in husks. There should bea sepa- 
rate switch for each cluster ; and the dome should be covered with a 
richly worked cuirass that will show the delicate tint of the dome, 
and which should have a dark steel finish or be finished in oxi- 
dized silver tipped with a brighter relief. On the side walls 
brackets can be placed to match ; and as a matter of taste the elec- 
tric candle can be used, which gives a very beautiful relief and car- 
ries out the features of the centre or main light. In this way, on 
ordinary occasions, it would only be necessary to use the centre 
or dome light. 

Now let us enter a hotel, with its grand entrances and superb 
parlors, and see what we can do. The main entrance can be arranged 
so effectively and in so many ways that space will not permit a de- 
scription of them. For the entrance, withits onyx partition, with 
reception chairs and lounges, depending for its light upon the 
adjoining room (which may be a café or restaurant), what could be 
handsomer than large, cut-glass globes, supported by a large band 
built in the wall as if part of it, and finished to match the iron 
or brass work above it—thus lighting two sides at once? On 
the opposite sides, surmounting this onyx-work a beautiful piece 
of grill-work should be placed, with the electric clock in the cen- 
tre having a raised dial and lamp behind, breaking like flowers in 
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various places,—the electric 
lamp almost covered with 
leaf-work, and tinted in such 
colors of copper and gold as 
to have the effect of age. 


carried to necessary points, 
may be attached to the ends 

Uy: lot is a fixture with a long 

rod or handle of at-least sev- 
en feet, covered with plush, 
with twining leaves running 
upward to a lantern of six- 
teen inches, with canopied 
“ top, and sided with art glass 

LOUIS XVI. BRACKET. in squares of two inches, 

giving the fixture an antique finish and a never tiresome light. 

Appropriate for the café is a large, glass, cut globe, with silver 
bands and canopy, and long chains of small glass beads and 
prisms; and, as if a coronet to the globe, a ring of glass balls. 
When lit, the effect is a silvery hue, not bright to the eye, but gen- 
tle and pleasing. ‘The buffet bar should be bright in all respects ; 
and to get this, polished copper has the desired effect, not only 
lighting but casting a golden tinge on all the surroundings. The 
restaurant, when finished with a large mirror, should have, break- 
ing from the centre, a continuous line of brackets, in clusters of 
from three to five lights, alternately arranged so as to have one 
group of the five lights reflect against the opposite one of three, 
and finished in avery bright gold gilt relief on mat-work. On 
the column twining lights, arranged at least eight inches above the 
brackets, add very much to the proper distribution and effective 
lighting of this most important of all rooms in a hotel. 

The drawing-rooms can be arranged to have more than one 
style of decoration ; and in the main rooms a beautiful design 
would be clusters of at least ten lights suspended from elegantly 
curved bracket arms of corresponding feature, supporting from 
small chain-work the stalactite, ground inside and having a cut 
bottom and fine etching of a lace pattern ; these should be hung 
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at the four corners, and not from the centre of the ceiling. For 
the “ Empire Room,” if such be used, the fixtures should be so con- 
strycted as to show its long-drawn lines with reeded tube-arms sup- 
porting a tall shade ornamented with etching or cut work of gar- 
landed flowers, and finished in a dark green with a light relief of 
green and gold gilt ; and on either side should be arranged a brac- 
ket of three lights having a corresponding design. The effect of 
this design is simply grand. 

The fixture for the rotunda, which is much heavier in general 
construction, should in all cases support, over what is termed 
the body of the fixture, a large globe or figure holding a light, 
standing between the rods from which the arms break, and finished 
in a very rich mat gold gilt with all lights directed upward. 

Generally, the private or ladies’ entrance must be not only deli- 
cate but tasteful in its style of decoration ; and it should have, on 
each side of the pilasters, brackets, arrayed from goose-necks and 
representing flowers hanging in clusters ; as the white lily, hanging 
not directly down, but curving as if determined to stand in a natural 
p sition ; these should be guarded by other brackets of the dragon 
order, shooting lights from their open mouths, finished in Damas- 
cus steel with armors in gold gilt, the lilies being of a delicate an- 
tique copper with oxidized silver trimmings and copper-tinted 
leaves. ‘The reading-room must be so lighted as not to havea 
glare, and not to tire the eye; this can be accomplished by using 
extremely large leaf-work with the leaves leaning against each 
other and covering the ground glass lamp which will rest on the 
leaf below, thus reflecting from the highly polished copper a soft 
yet pleasing light with 
which even the most fas- 
tidious can find no fault. 
Here and there may be 
placed an electric brack- 
et of the same order,— 
say two or three lights— 
hung high enough to cast 
the light on the reader. 

The arrangement of 
hotels varies so widely, 
that any description of 
the different designs ap- 
EMPIRE BRACKET. plicable to minor rooms 
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is obviously impracticable in an article of this kind. A glimpse 
at the possibilities of a new art which goes hand in hand with the 
sister arts of architecture, sculpture and painting, is all that was 
contemplated. ‘Taste, skill, study, and above all, artistic feeling, 
are essential tc success. With these qualifications, there is no 
limit to the scope of decorative electricity. 
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HE Contamination of Croton Water in 
New York City, as determined by the 
chemists of the Board of Health, appears 
to arise from causes beyond the control of 
these useful officials. The watershed lies 
outside of the territory under control of 
the municipality; and unless the State 
Board of Health takes the matter vigor- 
ously in hand, the pollution of the water 
is likely to continue and the health of the 
city will be endangered. Although the 
prevention of the contamination of city 
water supplies in the State of New York 
has been made the subject of legislation, 
and the State Board of Health is thereby 
empowered to make rules for preventing 
the discharge of filth into streams which 
feed such supplies, the law, as regards its 
imposition of penalties and its methods of 
reaching offenders, is so defective that the 
city may suffer a long time before a remedy 
can be applied; and with the influence that 
politics exerts upon every department of 
the State government, there is little hope 
that the action of the State Board can be 
invoked to secure permanent relief. In 
some way the authority to act with prompt- 
ness and vigor ought to be invested in the 
Board of Health of the city. The pur- 
chase and continued ownership of the en- 
tire watershed by the city has been sug- 
gested ; and this, though at first sight it 
may appear preposterous, will not be found, 
upon due consideration, so impracticable a 
scheme as to merit immediate dismissal. 


There is in the watershed, in round num- ° 


bers, 231,680 acres. The average value of 
this land, we should think, cannot be more 
than $60 per acre, taking into account the 
fact that a portion of it is not valuable for 
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agriculture. But averaging the price at 
$100 per acre its purchase could be effected 
for 23,168,000 dollars. The property could 
then be again sold or leased under restric- 
tions the violation of which would invali- 
date title or lease, as the case may be; and 
an inexpensive system of patrol would, 
under such conditions, effectually put a 
stop to water pollution. 

The First Bridge over the Mississippi 
River, according to Mr. F. W. Cappelen, 
member of the Engineers’ Club of Min- 
neapolis, is asserted to have been the 
suspension bridge erected at Minnea- 
polis in 1854. This bridge having insuffi- 
cient capacity, was superseded in 1875 by 
a new suspension bridge built under the 
direction of Mr. Thomas M. Griffith of 
Lewiston, N. Y. The latter having been 
found from the first difficult to keep in 
repair, and finally being condemned as un- 
safe, was ordered to be taken down. The 
process of taking down involved some very 
considerable difficulties which are pleas- 
antly described by Mr. Cappelen in a re- 
cent very interesting paper read at a meet- 
ing of the club named above, and printed 
in the Journal of the Association of En- 
gineering Societies for August. The chief 
difficulty seems to have been met in taking 
down the cables. Mr. Cappelen’s scheme 
was to put up a steam-engine and pull out 
single wires winding them upon a drum. 
The wires being about 975 feet long would, 
when wound, make a coil weighing about 
50 lb. This plan was adopted. However, 
the mistake was made of cutting too many 
wires at once; and, as many of the wires 
had been spliced by hooking their bent 
ends together, these hooks got the wires 


. 
1 


102 


entangled ; and, to use the precise words of 
Mr. Cappellen, “in a short time there was 
a pretty mess. Wires everywhere, single 
and in bunches, tangled and straight ; and 
in trying to pull out some apparently clear 
wires matters grew worse.” At this stage, 
as Mr. Cappelen frankly admits, his plan 
for taking down the cables seemed to be 
impracticable. However, after consider- 
ing several substitute schemes, none of 
them seemed to promise any better; and 
so the attack was resumed, this time 
taking care not to have too many loose 
wires; and with practice and increased ex- 
perience the cost of taking down was re- 
duced to 20,8 cents per wire for the entire 
job, as compared with 31 cents per wire 
very nearly,—the cost of taking down the 
first cable attacked. The two last cables 
taken down cost 18.5 cents per wire for the 
work, Averaging the cost and allowing 
each wire to have a weight of 50 lb., the 
cost of removal was 0.416 cents per Ib. 

Tests of Coil Boilers made by Chief En- 
gineer Charles H. Loring, for the U. S. 
Navy Department, have, according to the 
report submitted by Mr. Loring, demon- 
strated the superiority of Ward's boiler as 
compared with that of Cowles, the only 
ones which in response to the invitation of 
the department were submitted to trial. 
The superiority of the Ward boiler was 
not, however, very remarkable in evapora- 
tive efficiency, which with the Cowles 
boiler was I, as compared with 1.086 for 
the Ward. Accessibility of parts, facility 
with which repairs can be made; and its 
simplicity coupled with interchangeability 
of parts and less weight, as compared with 
Cowles boiler, appear to have greatly in- 
fluenced the report in favor of the Ward 
boiler. The latter has been adopted for 
the Monterey, designed for coast defense ; 
‘and four of the boilers aggregating 4500 
horse power and costing $60,000, have been 
placed inthat vessel. Engineers will watch 
with great interest the record of these 
boilers. If they prove as satisfactory in 
use as many anticipate, a great advantage 
in decrease of weight will be gained as 
compared with the various forms of marine 
boilers hitherto used. 

The Construction of the New Steel 
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Bridge over the Mississippi at Memphis is 
rapidly progressing. The bridge is note- 
worthy for several reasons. It is remark- 
able for the length of its spans which, so 
far as we know, is exceeded in only two 
bridges, namely, the great Forth bridge 
and the Lansdowne bridge at Sukkur 
in India. It is also remarkable for the 
depth of its foundations, the extreme 
depth being 131 feet below water. There 
are five of these piers resting on caissons 
from forty to eighty feet in depth. The 
structure is of a mixed type, being partly 
cantilever and partly truss. The anchor 
span on the eastern end is 225.83 feet in 
length. Next is a span composed of two 
cantilever arms each 169.38 feet long with 
an intermediate truss span of 621.06 feet. 
Next in order is a continuous truss span 
also 621.06 feet in length. Then follows 
another span composed of a cantilever arm 
169.38 feet long and parallel trusses span- 
ning 451.66 feet, one end supported by a 
pier and the other by a cantilever, and a 
deck span at the western terminus of 
338.75 feet. The total length is 2597.12 
feet. This bridge was commenced in 
November, 1888. Work is now about to 
be begun on the long truss span, the first 
cantilever and the main span having been 
completed. 

The Grand New Cantilever Bridge which 
spans the Ohio River between Cincinnati 
and Newport, Ky., thus not only connect- 
ing two cities, but two States, has, since 
our last issue went to press, been com- 
pleted and opened with imposing cere- 
monies, comprising processions in which 
both cities took part, parades, fireworks 
and a grand banquet. This event took 
place on the 29th of August. A notice- 
able feature of the ceremonies, was the 
advance, respectively, from the Ohio and 
Kentucky sides of the river, of the Gov- 
ernors of the two States who met at 
the centre of the bridge and joined hands 
as symbolizing the united interests of 
the two States joined by the magnifi- 
cent structure. The bridge was designed 
and built by the King Iron and Bridge 
Company of Cleveland, Ohio. It is owned 
by a chartered company called the Cen- 
tral Railway and Bridge Company, and 
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its cost is given as $1,300,000, Its steel 
towers at the ends of the centre span are 
each 85 feet above the masonry and 190 
feet above the foundations of the piers, of 
which there are nine containing 12,000 
cubic yards of masonry. The Lxguzrer, 
Cincinnati, gives dimensions and other 
facts relating to this bridge, from which 
we extract the following : 


** Tt extends from the southeast corner of Sec- 
ond and Broadway in an easy curve for a 
considerable distance, 282 feet of which is 
paved with granite blocks. After the approach 
proper, a steel viaduct of 150 feet in length, a 
steel truss of 108 feet, another steel viaduct of 
81 feet, and a steel truss of 162 feet are passed, 
the top of the gigantic pier at the shore of the 
Ohio River is reached. Here begins the canti- 
lever which consists of two spans of 252 feet 
each. The central span which crosses the chan- 
nel is 520 feet in length. After this are two 
spans of steel trusses 254 feet each, plate gird- 
ers 55 feet long, 213 linear feet of steel viaduct, 
a plate girder bridge of 33 feet crossing Eglan- 
tine (Second) Street, Newport, and then 333 feet 
of masonry paved with gray granite to the end 
at York and Third Streets in the sister city. The 
total distance from Second and Broadway to the 
end in Newport is 2916 feet. There are two 
roadways of 24 feet clear width, with two street- 
car tracks laid below the bed of the roadway. 
The sidewalks on either side are seven feet in 
width.” 

A New Trunk Railway from Superior, 
Neb., to Galveston, Tex., is projected, and 
a company has been organized to carry 
out the project. According to the J/anu- 
facturers’ Record (Baltimore)—which, by 
the way, is one of the most industrious and 
reliable collators of business news pub- 
ished in this country—the company has 
made contracts with Mr. Thomas A. But- 
ler, a noted New York contractor, to con- 
struct that part of its road lying between 
the Nebraska border and the Red River, 
including bridging, ties, laying rails, sur- 
facing and ballasting, but not including 
materials. Robinson & Brickley, of East- 
on, Missouri, have made a similar contract, 
to cover all the territory from the Red 
River to Galveston. The officers of the 
company are: President, Jacob Newber- 
ger, 111 Broadway, N. Y.; vice-president, 
C. M. Rawlings, Lyons, Kansas; secretary 


Valdemar Sillo, 330 East 51st Street, New 
York ; chief engineer, Edward Roemer, 177 
East 93d Street, New York; treasurer, 
D. M. Bell, Lyons, Kansas. It is further as- 
serted that the bonds for construction of 
the road have been negotiated in London, 
and that the purchase of and the payment 
for all materials for construction of the 
road have beer. completed. The purchase 
of the rolling stock has also been made, 
and a partial shipment of the materials to 
Lyons, Kansas, has already been done. All 
this indicates great business activity on the 
part of the projectors of this new road, 
which the journal above quoted intimates 
is eventually to be a continuation of the 
Chicago, Burlington and Quincy system. 

An Association of Superintendents of 
Railroad Bridges and Buildings is to be 
organized. A call for a convention has 
been issued, the first meeting to be held in 
St. Louis on September 25, for the pur- 
pose of perfecting the organization, which 
is to be national in its scope. The move- 
ment is said to have originated with Mr. 
J. O. Travis, superintendent of bridges and 
buildings of the Iowa Central Railway 
Company. The objects of the association 
are the attainment of advanced knowledge 
relating to construction, maintenance and 
repairs, and general improvement re- 
sulting from systematic interchange of 
opinions, discussions, reports, investiga- 
tions, etc. There is no doubt that such 
an association may be of great benefit to 
its members, and it is with pleasure that 
we record its initiation. 

The Sewerage System of Cleveland, 
Ohio, is stated to be a problem that will 
demand immediate solution, and which, 
according to the Press of that city, will be 
an engineering work that must be done 
within the next ten years, and one the 
magnitude of which will dwarf all the pre- 
vious public works of Cleveland. The 
Cuyahoga River into which sewage dis- 
charges is described by other papers as 
reeking with filth. A part of the sewage 
also empties into the lake, and the exten- 
sion of the water works tunnel several 
miles further out into the lake has been 
thereby necessitated. This is also a very 
large engineering work which is already in 
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progress. The state of things as described 
in the Press excites wonder that some 
serious epidemic has not smitten the city. 
It says: 

‘* The Cuyahoga never was a large stream, and 
before the city grew up on its banks navigation 
was restricted to very small boats. ‘The dredge 
has, however, deepened its channel until the 
bottom is as low as that of the lake at the mouth. 
South of the city the river is but a creek, and the 
supply of water it sends down to the dredged 
part is very small. As a consequence the cur- 
rent at the mouth is only equal to the little 
supply of water received from above, and this is 
hardly perceptible. As the many sewers dis- 
charge their contents into this dead arm of the 
lake the filth is scarcely moved by the sluggish 
current. When a freshet finally does clean out 
the river the result is immediately noticeable in 
water drawn from the crib. Consequently the 
first necessity is an extension of the water works 
tunnel beyond the line of polluted water, and 
the second is some plan either to create a cur- 
rent in the river or intercept the flow of 
sewage into it.” 

The Site of the Western Terminus of 
the Hennepin Canal is to be made the sub- 
ject of an investigation and a report by a 
board comprising the following Army 
Engineers who have been commissioned 
to perform the service: General O. M. 
Poe, Chairman; Major Alexander Mac- 
kenzie; Captain Marshall. 

The New Swedish Smokeless Powder 
known as apyrite has been made the 
subject of prolonged and thorough tests by 
Swedish military engineers. Superiority, 
as compared with other smokeless powders, 
is claimed for apyrite in the following par- 
ticulars : It may be heated with safety toa 
temperature at which other smokeless 
powders would be dangerous, or which 
would at least be injurious to their com- 


. position; and it does not compact or cake 


when stored in bulk. In firing, it heats 
gun-barrels much less than ordinary gun- 
powder and very much less than nitro- 
glycerine powder. It is very cleanly, and 
barrels are easily cleaned when allowed to 
stand uncleaned for a considerable period 
after itsuse. It does not detonate by per- 
cussion. Apyrite isa shining black powder 
with prismatic grains. In character it is 
said to be a species of nitro-cellulose con- 


taining a large proportion of nitrogen. It 
gives high initial velocitics with moderate 
pressures. 

The Refrigerator Scheme of Pension 
Commissioner Raum, proposed by him 
for the new cruisers, has been rejected by 
the U. S. Navy Department. In this 
scheme the name refrigerine was given 
to the substance the solution of which in 
water produces cold, and the recov- 
ery of which in solid form is effected by 
evaporation of the solution. The nitrate 
of ammonia is the substance, or the prin- 
cipal ingredient in the substance, employed 
under the name above given. The Allen 
Dense Air Ice Machine is now employed 
on Government war-vessels, and it has 
proved safe, convenient and effective. The 
committee appointed to investigate the 
alleged merits of refrigerine for marine 
use, reported as follows: ; 

‘* First—That there is nothing new in the use 
of refrigerating mixtures for producing cold, and 
that nitrate of ammonia has been used for the 
purpose for over fifty years, but has never here- 
tofore been able to successfully compete with 
other methods of refrigeration. 

‘*Second—That the system is cumbersome 
and not adapted to ice-making. 

‘*Third—That the space occupied by the 
material alone precludes its use for refrigerating 
purposes on board of naval vessels. 

‘* Fourth—That its cost for refrigerating pur- 
poses on board of naval vessels would be nearly 
double that of the devices now in use. 

‘* The board, therefore, does not recommend 
that it be adopted for use in the naval service.” 

The New Explosive, Terrorite, was 
tested at Fort Hamilton on the 8th Sep- 
tember. The test consisted of the explo- 
sion of a shell charged with terrorite and 
buried in a hole six feet deep dug in the 
glacis. The average diameter of the exca- 
vation made by the explosion is said to 
have been thirteen and one-fifth feet. The 
sole object of the test is stated to have 
been to prove the validity of the claim that 
terrorite exerts its effect uniformly in all 
directions. A second explosion of a shell 
buried in a similar manner to a depth of 
seven feet excavated a hole twelve and six- 
tenths feet in diameter, The charge in the 
first of these experiments was 12 lb. 7% oz, 
In the second experiment it was 11 lb. 1302. 
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ECHANICAL or Forced Ventilation 

was recently the subject of a lively 
discussion in the British Association ; the 
debate having been called out by a paper de- 
scribing arrangements for warming and 
ventilating Victoria Hospital, Glasgow, de- 
signed by Mr. William Key,a member of the 
association. The system described isone of 
plenary ventilation, the air being forced in 
at the base and educted at the roof. The 
air is also filtered through a dampened 
screen made of suspended cords of horse- 
hair and hemp, for the removal of dust. 
The cords are kept moist by water trick- 
ling down their surfaces, a portion of the 
air being warmed by steam coils after pass- 
ing the screens, and then mixed with other 
portions of filtered air at the temperature 
of induction, by which means the exact 
temperature required in the air inducted 
to the wards is attained. Mr. Key’s de- 
scription of his method of mixing the air 
is not entirely clear, but as we understand 
it the portion of the air which is heated 
after passing through the steam coils is re- 
turned to the induction side of fans for- 
cing in cold air and passed through them. 
If this be the case, the air passed to the 
steam coils would have the temperature of 
the mixed air, and this would require a 
larger heating surface than would be 
needed were the air inducted to the steam 
coils directly from the exterior of the build- 
ing. The screens are washed every twenty 
minutes by the use of an automatic flush- 
tank, and it is stated that fog as well as dust 
is eliminated from the inflowing air. Otto 
gas-engines are used to drive the fans. 
The building incloses a space of 400,000 
cubic feet, and 2,400,000 cubic feet of air 
are inducted each hour, changing the air 
once in every ten minutes. This is ef- 
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fected, without drafts, by inducting the air 
to the wards through wide shallow ducts, 
opening five feet above the floor, their 
openings into the wards being directed 
towards the ceiling. The eduction from 
the wards is made through ducts leading 
from the floor level to the roof. In his 
paper Mr. Key very properly deprecated 
the practice of blowing cold air into the 
whole basement of any building. A por- 
tion of his paper which was challenged, 
was the statement of the advantages of the 
dampened screens as compared with dry 
ones, although the successful operation of 
the system in the Victogia Hospital was 
freely conceded by all whotook part in the 
discussion. On this point our opinion coin- 
cides with that of Mr. Key, because the 
dampened screens effect two very desirable 
objects, the moistening of the air as well 
as removal of dust; whereas dry screens, 
have no effect upon the hygrometric con- 
dition of the air inducted. 

A Protest Against Excessive Use of 
Iron and Steel in Building is contained in 
an editorial of the Natzonal Builder 
(Chicago) for August. A point made in 
this article is that the use of iron and steel 
for foundations of buildings as recently 
practised in Chicago for what the Buzlder 
styles “‘sky-scraping edifices,” has been 
adopted without adequate consideration 
of the ultimate uses to which such build- 
ings are to be put, or “the danger to be 
apprehended from fire.” The article further 
asserts that “in the construction of build- 
ings of this character, the method has of 
late been adopted by which an exterior 


covering may be attached to the steel frame” 


work, thus deceiving the public into the 
belief that the walls are veritably fire-proof, 
when, in fact, they are but a hollow 


== 
— 
‘ 
= 


| 
j 


106 ARCHITECTURE. 


mockery and sham. The Auzlder backs 
this assertion by calling attention to con- 
flagrations in which “so called fire-proof 
iron and steel buildings have been rendered 
useless and dangerous.” It is also pointed 
out that the interior use of wood for floors, 
doors, window casings and partitions, com- 
monly introduces enough combustible 
material into this class of buildings (leav- 
ing out the introduction of desks, furni- 
ture, and other free burning articles by 
their occupants), to endanger the struc- 
tures in case of fire, through the heating 
and consequent weakening of the metal sup- 
ports. The article concludes with the fol- 
lowing severe criticism : 


‘* Especially to be condemned: is the method 
of framing up story after story of cast iron 
columns and steel girders to the height of ten 
or more stories without an interior wall or par- 
tition to, in a measure, assist or relieve any 
unusual or moving strain on the upper portions 
acting transversely on the columns of the lower 
stories. Nor can any reliable architect endorse 
the use of an exterior covering anchored to the 
frame, even if it is composed of fire-proof ma- 
terial, from the fact that in case of fire it would 
detach itself and carry destruction to surround- 
ing buildings in its collapse. It may beall very 
well for some architects to write themselves up 
in the daily press as engineers of unlimited 
capacity, but to the thinking and careful con- 
strector and one who by long experience and 
painstaking study thoroughly understands the 
true principle of fire-proof construction, this 
character of buildings are but the evidence of 
incompetence, inexperience and poor judgment 
on the part of the designer; in fact, they have 
nothing whatever to recommend them to the 
public, and we may safely predict that the first 
serious fire in any one of them will forever stamp 
the principle employed in their construction as 
crude and faulty in the extreme,” 


Steel Construction in New York City, of 


‘ the kind above criticised is according to 


Architecture and Building (New York), to 
be carried out in a building to be erected 
on a plot 162x200 feet adjoining Washing- 
ton Building near the lower end of Broad- 
way. The plans are said to have been 
already prepared by Architect F. P. Dinkel- 
berg; and the cost of the building has 
been estimated as $4,000,000. This build- 
ing is intended to beat the record in re- 


spect of altitude; that is to say, it is to be 
twenty-six stories in height. The journal 
named says that “Mr. Dinkelberg has 
eliminated the walls from his calculations 
entirely. Stone walls there will be, part of 
the way up, but their object will be show, 
not utility. They will be required to bear 
no weight. There will be brick, or rather 
terra cotta blocks to the very top of the 
big building, but their outward appearance 
of massiveness will mean nothing. The 
building will derive all its strength from 
within. On Broadway and Greenwich 
Street the fronts of the main building will 
rise perpendicularly to a height of 290 feet. 
The first five floors will be faced with mas- 
sive granite blocks, giving the whole struc- 
ture an appearance of great solidity. From 
there up the fronts will be terra cotta, en- 
casing the steel construction, and laid on 
for effect, but from the street seeming to 
be substantial brickwork to the roof. The 
terra cotta will be pale yellow and mottled. 
The great tower also will have a terra 
cotta skin. It will rise 260 feet from the 
roof of the main structure, and will be 
topped by copper pillars and a dome. The 
apex of the dome will be 550 feet above 
the surface of Broadway.” This statement, 
when considered in connection with the 
criticism of the Vatzonal Builder, is calcu- 
lated to set sober minded people to think- 
ing, and in the opinion of the writer it is 
high time some sober thought was be- 
stowed upon this modern Tower-of-Babel 
craze. 

The Odd Fellows’ Temple in Chicago is 
to be another example of the high build- 
ing mania. The total height is to be 556 
feet including the tower; but the main 
part of the building is to be twenty stories 
high. A correspondent of the New York 
Tribune says that the plans provide for 
the building of the entire ground space up 
to a height of fourteen stories. Above 
this the building extends six stories in the 
form of a square cross, the four spaces at 
the angles of the main building being left 
vacant. Above all this will be reared the 
tower. How, with such a design, any 
architectural effect, except that of a 
strained effort to outdo something or 
somebody, can be achieved, will be incom- 
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prehensible to those who endeavor to con- 
ceive what such a structure must look 
like. 

The Inutility of the Building Law, so 
strongly insisted upon by Mr. John Beverley 
Robinson in our August number, received, 
as we were going to press with the Sep- 
tember number, a fearful confirmation in 
the fall of the building in Park Place, New 
York City, and the sudden and awful 
death of sixty-three persons. This build- 
ing designed originally for an office build- 
ing by its able and conscientious architects, 
Messrs. D. and J. Jardine of New York 
City, was overloaded by ponderous print- 
ing presses, lithographic stone and other 
lithographers’ materials, and the vibration 
caused by the action of the presses 
together with the undue weight, caused 
the disaster. The architects named are 
quoted as saying that the building was 
“never designed for presses, and no one 
with common sense would have put presses 
init.” As proof of this fact one of the 
firm produced the original permit for the 
building, which stated that the building 
was designed for offices and lofts. This 
gentleman is also quoted in the New York 
Sun as stating that the safe load for the 
floors was 200 pounds per square foot. It 
appears from evidence taken at the cor- 
oner’s inquest that the load was very much 
in excess of the safe load, which statement 
was confirmed by the architect in his testi- 
mony at the coroner's inquest. The result 
of the inquest is that the building broke 
down, the immediate cause being a shock 
of some sort, whether by the fall of a 
heavy body or by an explosion of benzine 
it was impossible from the evidence to 
determine. That there was any explosion 
adequate in itself for the complete destruc- 
tion of such a building there was no proof ; 
and it is generally believed that over- 
weighting was the main cause of the fall 
of the building and the lamentable loss of 
life attending it. 

Movable Walls for Theatres that can be 
moved bodily in one or another of three 
different ways in case of fire, leaving the 
interior space entirely open, is a recent 
French invention. A movable stage anda 
movable floor in a theatre are not new de- 


vices. The former is an invention of a well- 
known American actor and playwriter, and 
is now in use at Madison Square Theatre in 
New York City. The stage has two floors 
upon which alternate scenes are set, one 
being arranged during the presentation of 
another to the audience, in order to short- 
en the waits between the scenes. The dif- 
ferent platforms or floors are brought to 
the proper level in the auditorium by hoist- 
ing or lowering the entire stage. The mov- 
able floor was also designed for use in case 
of fire, but it has never come into general 
use. The present invention of movable 
walls may meet a similar fate, as architects 
will doubtless see many practical objec- 
tions to the scheme. The three ways of 
moving the walls are described in /zvention 
(London) as follows: 

“*One method is that the walls, which are of 
two sheets of iron having the space between filled 
with cork, refuse or any light material that will 
not affect the heat or sound injuriously, are sus- 
pended by cables running over pulleys fixed to 
the upper part of the building. A balance weight 
is attached to each end of the chain, and the 
weight is connected with a windlass placed in 
the basement. In case of fire the windlass is put 
out of gear, and the wall descends by its own 
weight to the space provided for it in the ground. 
In the second alternative system, the walls of 
each story are mounted on hinges, and connected 
outside by cables and balance weights communi- 
cating with a windlass. It is only necessary to 
ungear the windlass for the walls to descend lke 
a drawbridge and resting on the balustrades, to 
form so many balconies from which the outer 
staircases reach the street. The third system, 
specially adapted for buildings with only one side 
free, allows the wall to move horizontally 
through grooves worked by roller and balance 
weights, leaving an opening corresponding to its 
own width. Steam, electricity, or any other mo- 
tive power can be used to work the windlass and 
the undergearing.” 

Tests of Cement Mortars recently made 
at the laboratory of the Illinois University 
to determine resulting strengths of differ- 
ent proportions of lime, have added im- 
portant data to the heretofore existing 
knowledge of this subject. The lime used 
in the tests was a good quality of ordinary 
fat lime slaked for two days in two parts 
by weight of water to one of the lime 
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The following tables taken from an ex- 
tended report of the tests printed in the 
Railroad Gazette exhibit the results : 


COHESIVE STRENGTH. 


Pounds per square inch. 

0% Lime M’t'r 48) 10/1 18 | 21 26 

oon Rosendale, 5; 84) 93) 17] 17 18 
Portland, 5} 83) 14 | 20 | 25 | 26 
2 | 39g) Rosendale, | 13 21 | 224) 23 
| Portiand, 8) 16] 18 , 22) 25] 28) 27 
Rosendale, || 10) 12 | 164) 214) 223) 24 | 36 
( Portland, 7} 89 | 38 | 43°] 47 | 59. | 57 
Ss cog) Rosendale, 9] 13 | 20 | 16 | 22 | 223] 28 
8 ( Portland, 45] 58] 55 | 68 | 67 [102 | 78 
5 | gog) Rosendale, 12) 183) 22 27 | 29 | 33 
Portland, 87] 2 [103 124 | 94 145 
Rosendale, || 18 26 | 31] 34] 46] 48 
( Portland. 90/120 |146 | 202 

COST, STRENGTH AND EFFICIENCY OF THE 

SEVERAL MORTARS, 

C amentilious material. Mortar. 
Compost | *Cost per cubie yard of 
tioninper) mortar, cost of sand |gty 

cents. not included. Strength. ers 
| Ss 
8 & sxe 
0 100 |$1.00 |$7.46 |$7.46 | 1.00 | 85 | 1.00 1.00 
10 90 | 6.71 | 6.81 91 | 84 98 1,09 
20] 80] 5.97] 6.17] .82/78| 111 
40 60 40 | 4.48 | 4.88 | 48 56 
60 40 -60 | 298 | 3.58 | 35 41) 
80 20 -80 | 1.49 | 2.29 31 | 20 24) .76 
90 10 75 | 1.65 14 16 
100 0 | 1.00 1.00 12 15 | 1.05 


Hardening Plaster for Use in Floors is 
said to be accomplished by a French pro- 
cess and is described in /zvention (Lon- 
don), which states that a good hard floor 
may be made by it. ‘“ About six parts of 
good quality plaster are intimately mixed 
with one part of freshly-slaked white lime 
finely sifted. This mixture is then laid 
down as quickly as possible, care being 
taken that the trowel is not used on it for 
too long a time. The floor should then 
be allowed to become very dry, and after- 
ward be thoroughly saturated with sul- 
phate of iron or zinc—the iron giving the 
strongest surface, the resistance to break- 
ing being twenty times the strength of 
ordinary plaster. With sulphate of zinc 
the floor remains white, but when iron is 


used it becomes the color of rusted iron; 
but if linseed oil, boiled with litharge, be 
appplied to the surface, it becomes of a 
beautiful mahogany color. Especially is 
this the case if a coat of copal varnish be 
added.” 

The Output of Lumber from the Mills 
and Forests of Michigan, Wisconsin and 
Minnesota, known as the White Pine 
Group, has been published in a bulletin of 
the Census Office. This shows that there 
has been an increase of the total product 
in these States since 1880 of 29.66%, while 
the value has increased 75.92%. The in- 
crease of the number of hands employed 
is 138.49% ; the increase in wages is 140.264 
or a very little more than the percentage 
of increase in the number of hands em- 
ployed. In 1880 there was employed in 
the lumber business and forest industries 
of these States a capital of $65,855,632. At 
the census of 1890 the capital invested 
was found to be $223,386,607. 

The Cleaning by the Sand Blast Process 
of the marble front of the U. S. Assay 
Office in this city has been so interesting a 
process as to attract crowds of spectators 
while it was in progress. The improve- 
ment in the appearance of the building is 
very great, and the efficiency of the sand 
blast for this kind of work is well indicated 
by the result. The rapidity with which 
the work can be done is one of its chief 
merits. It is also a much more cleanly 
method than the use of chemicals. 

A Decision of the Utmost Importance to 
Architects and Builders has just been ren- 
dered by the Supreme Court of Massachu- 
setts which is, in substance, that the lowest 
znvited bidder for a contract is entitled to 
recover damages if it is not awarded to 
him. The decision was made in the case 
of McNeil Brothers vs. the Boston Cham- 
ber of Commerce, the plaintiffs having been 
the lowest bidders for a building contract, 
which was not awarded to them. Dam- 
ages to the extent of $14,500 were awarded 
in a lower court in a trial before a jury. 
On questions of law relating to the legal 
standing of the Building Committee which 
awarded the contract the case went up to 
the Supreme Court, from whose decision 
there is no appeal. 
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HE Conversion of Water Power into 
Electromotive force, which can be 
distributed to considerable distances with 
little loss, having now been demonstrated 
as practicable by numerous plants erected 
and in successful operation, it is reason- 
able to suppose that this system will have 
some effect upon the selection of sites for 
new towns, particularly such as are to 
thrive upon manufacturing industries. In 
the far future, perhaps, when coal-beds are 
to a great extent exhausted, the location 
of a city near a large water power may be 
the condition for economically and com- 
fortably heating itsdwellings. The amount 
of heat which may be represented by a 
water fall is very strikingly illustrated in 
the able article contributed to the Septem- 
ber number of this magazine by Mr. 
Coleman Sellers, in which he says “ that 
the theoretical value of the water that 
passes over the crest of this mighty dam 
(Niagara Falls) has been represented as 
requiring all the coal that is now being 
mined in the world daily burned as fuel to 
make steam sufficient to pump back the 
same quantity of water.” It can be easily 
shown that the work actually performed 
by this fall of water is, according to the 
above estimate, sufficient, if converted 
into heat, to represent the heating capacity 
of about one tenth of all the coal mined in 
the world at the present day. 

“The Telephone in ’93,” is the title of a 
paper contributed by Mr. Herbert Laws 
Webb to the Western Electrician in which 
he exhibits not only very sound judgment 
but also a practical knowledge of the ins 
and outs of telephone practice, of which 
the need is very conspicuously exhibited 
in articles which have been written by 


others about the cheap telephone service 
we may expect upon the expiration of the 
Bell patent. Mr. Webb throws a great 
deal of cold water upon these pleasant 
anticipations. He points out, that even 
if the field should become free from com- 
petition on the expiration of the Bell 
patent, the business will still be protected 
by the numerous devices that go to make 
up a complete telephone system. The de- 
sired result might have been realized in 
the earlier days of the Bell patent if it had 
been defeated in any of “the strenuous 
attacks made on it.” In that case he 
shows that the public would have acquired 
a very different thing from what it will ac- 
quire in ‘93, which will be simply “ the 
Bell telephone receiver and the right to 
transmit speech by means of undulatory 
currents of electricity.” Then Mr. Webb, 
very pertinently asks, “ What will the pub- 
lic do with the receiver and the undulatory 
currents when it getsthem?” ‘“ Do news- 
papers, or does the public imagine that all 
these countless devices, instruments, cir- 
cuits and systems will be thrown in gratis 
with the receiver in 1893?” The Bell 
Telephone Company have acquired “ pa- 
tents for every other form of instrument and’ 
apparatus connected with telephony,” and 
“ these patents form as it were a very strong 
inner wall of defense which will prove a 
formidable obstacle to those intending to 
compete with the existing telephone com- 
panies.” Besides these Mr. Webb also 
points out that “there are outer works of 
a nature and strength which will be very 
difficult to overcome.” Of these he means 
“the strongly established position in which 
al the telephone companies in the large 
cities of the country are entrenched. Every 
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day itis becoming more difficult to run 
wires from point to point. Overhead they 
are prohibited by the municipalities ; un- 
derground the municipality steps in again 
and says the streets shall be disturbed no 
more.” Still another difficulty will be the 
limited supply of engineering talent, a very 
high order of which is necessary for the 
conduct of the telephone business. Other 
difficulties in the way of the anticipated 
cheap telephone service are pointed out, 
and altogether the article is one of the best 
and most readable which has been pub- 
lished in any of the electrical papers during 
the past two months. The article takes a 
thoroughly practical and inteligent view 
of the subject and will have a healthy effect 
upon the public mind. 

A Novel Machine exhibited at the late 
agricultural show at Doncaster, England, 
was one designed to remove bolts, nuts, 
nails, horseshoes, etc., from bones, oil cake, 
or minerals, before they are passed into 
disintegrating machines, as the presence of 
these foreign bodies 1s very detrimental to 
the machines. The Zvectrical Engineer in 
describing this machine points out that 
“the chief difficulties that had to be over- 
come in designing it were the large 
size and irregular shapes of the material 
to be treated, and the fact that the 
iron, particularly in bones, is frequently 
entangled in the bones, so that merely 
passing the substance once over or on to 
a magnet was not found sufficient to ensure 
the absolutely certain removal of the 
foreign substances. These points have 
been satisfactorily overcome by the use of 
a hollow truncated cone, with ten internal 
magnets, of alternately opposite polarity. 
The cone revolves on outside runners, 
driven by friction only, which is found 
ample for the purpose.” 

A New Electrical Type-Setting Machine 
is stated to have been invented by Mr. 
C. L. Redfield, of Chicago. The machine 
is claimed to be very simple and practical. 
Doubtless the apparent applicability of 
electricity to operating the mechanism of 
machines in which many parts of similar 
kind are successively to be moved, as in 
calculating machines, recording mechan- 
ism and type-setting machines, has often 


occurred to electricians; but, so far as we 
know, this is the first realization of this 
possibility in a type-setting machine. 
However, this machine appears not actu- 
ally to set type as does the now famous 
Thorne type-setting machine. It is, rather, 
a machine for forming a matrix, from 
which plates for printing can be formed 
by electrotyping. As described, “the 
power for making an impression with the 
type is furnished by an electric motor. 
The impression is made by the type on 
card-board, especially prepared for this 
purpose, which costs a trifle more than 
ordinary paper. The impression on the 
cardboard leaves a matrix ready for pour- 
ing in the electrotype composition to form 
the plate.” It is further stated that the 
work of ten ordinary compositors can be 
done with this machine; and that the 
difficulties of justification and other con- 
ventionalities of printing have all been 
practically surmounted, How far these 
claims will be verified remains to be seen. 

The Government Test of the Sims-Edi- 
son Torpedo recently made at Willet’s 
Point, has, in its results, confirmed the 
high opinions of its merits which have 
been entertained by competent judges 
of such matters. In every respect the tor- 
pedo tested behaved in the most satisfac- 
tory manner, It made a speed of twenty 
miles an hour by electric propulsion, and 
was steered with accuracy by its electric 
steering apparatus. The United States 
Government was represented on the occa- 
sion by Col. W. R. King who has charge 
of the torpedo station at Willet’s Point. 
Several other military and naval officers 
together with some prominent electricians 
and representatives of foreign governments 
were present on the occasion. 

The Platinum Industry of the Urals has 
been described at length in a recent num- 
ber of the Sczentific American Supplement. 
As this metal is used more largely in elec- 
tric lamp-making than in almost any 
other industry, an abstract of the facts 
stated in the article named will be inter- 
esting not only to electricians but to the 
general reader. The platinum of Russia 
comes from the district of Peria. The 
output in 1885 was 110,635 ounces; in 
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1886 the output was 184,336 ounces, a very 
notable increase. Platinum has also been 
found in alluvial deposits, also associated 
with gold, the platinum sometimes being 
in greater quantity than the gold and in 
other situations not more than 1% of the 
weight. The ore is most profitable to 
work when it contains little gold. The 
most important deposits are in the district 
of Nijni-Taguil near the water shed of the 
Urals. The platinum-bearing streams of 
this locality descend from Mt. Solovskaia. 
This mountain is composed of serpentine 
rock. The rivers flowing from this moun- 
tain through the wide valleys contain 
alluvial deposits in which there is more 
platinum than gold. Between Mt. Solov- 
skaia and Mt. Blanc the surface is 
covered with rounded boulders of serpen- 
tine and peridotite rock, which decompose 
under the action of the air, forming a sand 
or gravel from which the metal can be 
profitably extracted. The action of at- 
mospheric influences upon this rock is 
similar to that which takes place upon the 
diamond bearing peridotite rock of Kim- 
berley in South Africa described in the 
August number of this magazine in the 
interesting article contributed by Mr. 
Stonestreet. The platinum is found in 
grains and, rarely, in nuggets, of which one 
is said to have been found which contained 
10 kilograms. When the gravel contains 
1-10 of an ounce per ton it may be profitably 
worked ; but it often contains as much as 14 
an ounce perton. The deposit near the 
banks of the river Martiane rests on a ser- 
pentine conglomerate and is from 4 to 5 
meters in thickness. Itis covered by from 23 
to 24 metres of earth, chiefly clay, which has 

‘to beremoved. The gold deposits near the 
head of the river Miass are rich in plati- 
num. Further down stream the gold be- 
comes less platiniferous and small nuggets 
of platinum are sometimes found imbedded 
in pieces of serpentine, peridote, or chrome 
iron ore which constitute the peridotite 
rock, From this it appears that the peri- 
dotite is the true mother rock of the plati- 
num. The richest deposit of all is at 
Avrorinski. Its length is 2 kilometers; 
jts width 20 to 60 meters; and its thick- 

ness 4 to 5 meters. The amount per ton 
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of the gravel is from 4% to 5 ounces on 
the average, and it sometimes reaches to 
g ounces. As these deposits also contain 
but a small proportion of gold they are 
exceedingly profitable. The crude plati- 
num obtained from these deposits con- 
tains about 90% of the pure metal. The 
appliances for obtaining the- metal are of 
the crudest possible kind. The washing 
and other machinery are made by the 
peasants, chiefly of wood. Some platinum 
is taken from the beds of the rivers when 
these are found sufficiently platiniferous to 
pay for working. In such case the course 
of the river is diverted and water power is 
used for driving the machinery. 

Lightning and Hail with reference to 
the damage caused by these violent mete- 
orological phenomena have been made 
the subject of systematic investigation by 
Dr. C. Lang, director of the Bavarian mete- 
orological service, and he has contributed 
to Nature an excellent article entitled 
“ Secular Variations of Damage by Light- 
ning and Hail,” embodying therein inter- 
esting results of his observations. He con- 
cludes that the belief hitherto seemingly 
sustained by reports of other investigators, 
to wit, that damage from lightning has in- 
creased during the last half century is not 
sound. Greater attention has been paid to 
the subject during recent years, and a more 
general publication of damage from light- 
ning accounts for the supposition that such 
effects are on the increase. The numerous 
impurities introduced into the air of towns 
from fire-places, etc., would make it prob- 
able that they would be more liable to 
damage than country places, but exactly the 
opposite is the case, the ratio of damage to 
buildings in townstothat in the country be- 
ing1:2. This result is, possibly, to some ex- 
tent due to the more numercus lightning- 
conductors, and to railway lines in the 
towns. He thinks “damage from hail 
showsa very probable connection with the 
period of sun-spot frequency, but the secu- 
lar range of the former points more particu- 
larly to the influence of temperature, so 
that the curve of hail-frequency shows not 
only a minimum occurring with the 11- 
year sun-spot maximum, but also a period 
of about 35 years. The damage from light- 
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ning, on the other hand, does not show any 
connection witha secular range of temper- 
ture, but the minimum occurs with the 
maximum of sun-spot frequency. In other 
words, damage from hail seems to be more 
decidedly connected with terrestrial, and 
damage from lightning more with cosmical, 
influence.” 

The Application of Electricity to the art 
of tanning is a recent innovation, which, 
during the past two months, has been con- 
siderably discussed in electrical publica- 
tions. It appears that, under certain con- 
ditions, the passage of an electrical current 
through the tan-liquor in which the hides 
are immersed has the effect to hasten 
greatly the absorption of tannin by the 
animal tissue. The effect of artificial mo- 
tion of the hides in the tan-liquor is pecu- 
liar, the absorption of the tannin taking 
place more rapidly in a period of rest 
after motion than during a period of 
motion. The following comparison of 
rates of tanning under different sets of 
conditions is taken from the Electrical Re- 
view, London. The first column of figures 
in the table gives the loss of tannin from 
the tan-liquor in the different experiments 
and the last column the rate: 


Total loss 
in parts 
per 10,000, 


Total time 


Kind of tanning. 


Ordinary tannage.... 

Rest after motion 
electric current 

Rest after motion alone.. 

Motion after electric cur- 


0.145 


0.273 
0,280 
0,360 
00499 


1.420 


2.470 


The Deptford (England) 


High Tension 
Scheme, with which the name of Mr. Fer- 
ranti has been so prominently connected, 
and the gigantic dynamos of which have 


furnished material for illustrations and 
descriptions in the electrical papers, has 
furnished new matter for sensational jour- 
nalism since our last number went to press. 
First there came a rumor that Mr. Fer- 
anti had suddenly left England. Inquiry 
developed the fact that he had certainly 
severed his connection with the Deptford 


scheme, after that had involved its pro- 
moters in an expense of £600,000 for plant 
and mains. Some English electrical pa- 
pers, particularly the Lvlectrical Review, 
have regarded the success of the scheme 
of carrying a pressure of 10,000 volts as, 
to say the least, problematical, though these 
papers have generally united in praise of 
Mr. Ferranti’s courage, energy, enthusiasm, 
and mechanical resources. The immediate 
cause of the rupture has not been made 
public. The company continues its busi- 
ness however. 

The Splitting of a large Cedar Tree by 
Electricity is spoken of as though it is 
somewhat unusual occurrence in the -/ec- 
trictan, London. This cedar was about 
14 feet in circumference at the base, and 
stood on a hill near the village of Monta- 
cute (Somerset), England. The journal 
quoted states that the discharge, after 
severing the top into several pieces, ran 
down the front splitting it into two parts, 
nearly 50 feet in length. It does not state 
the variety of cedar. The writer has sev- 
eral times seen a similar effect produced on 
white cedar in the cedar swamps of this 
country. This timber splits with greater 
ease than almost any other. It is not an 
infrequent occurrence that a portion of the 
trunk of a white cedar tree, say, 16 feet in 
length, will split from end to end by the 
wedging action of an axe struck into the 
end of the log. The effect of lightning on 
other trees which do not split so easily, as 
generally also upon the cedars themselves 
is to plough out a groove in the exterior 
of the trunk. Generally also there is some 
shattering action in the tops of the trees. 

A New French Invention is the chloro- 
chromic battery of Commandant Renaud 
which, according to La Lumiere Electrique, 
is to be used fora miner’s safety-lamp, and 
the power of which is such that the electric- 
ity and its battery weighs but little more 
than the oil lamp usually employed. The 
light supplied by the use of this battery 
costs little and is of much greater illumi- 
nating power than that of the ordinary 
miner's safety-lamp. Experts have ex- 
pressed the opinion that it is impossible 
for this lamp to cause an explosion in a 
mine, 
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OAL in Colorado, exists in large quan- 
tity in the Las Animas coal fields 
which are described in the Mining and 
Scientific Review (Denver), as of great ex- 
tent and importance. The paper named 
states that competent judges estimate 1000 
square miles to be underlaid with coal. It 
further states that the “ deposits lie along 
the hillsides, in layers, showing three and 
sometimes four distinct strata. The upper 
is lignite, three to four feet thick, light and 
of no material value except for domestic 
uses. The third is the one most worked, 
and most valuable, generally fine coking 
coal, soft, pure bitumen, eight to ten feet 
thick. It cokes readily and makes as fine 
an article as any coal in the world, in some 
respects superior to that of Connellsville, 
Pennsylvania. At the present time the 
miners are raising about 6500 tons a day 
and shipping it to various markets.” With 
this statement about the coal fields of the 
Las Animas district is.coupled a denial of 
the existence there of iron ore (as has been 
asserted) except in bonded veins too thin 
for working, and mostly limonite. 

Deep Mining, defined by the Mznzng Jn- 
dustry and Tradesman as mining at a depth 
of from 3000 to 4000 feet or deeper, has 
been recently discussed at length in that 
paper. The limit of between 3000 and 4000 
feet which was formerly supposed to be 
extreme has been indefinitely extended by 
modern improvements, among which the 
electric hoist is named as removing, or at 
least greatly reducing, the mechanical diffi- 
culties of deep mining; and the various 
applications of electricity to pumping, 
drilling, etc., are full of promise in the 
working of deep mines. With reference 
to the high temperatures which have so 
often seriously impeded working at great 
depths, the journal quoted says that the 
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average increase in proportion to depth is 
considerably less than has been estimated, 
and that the difficulties experienced in 
thermometric readings in deep bore-holes 
has probably given rise to error in such 
estimates. In proof of this it cites the 
“Lake” copper mines, in which it is as- 
serted, very little difference in tempera- 
ture exists between the 1000-foot and the 
2000-foot levels, such variations as are 
noticed appearing to depend more upon 
the candles, animal heat, and differences 
in ventilation than upon the depths. Un- 
derground temperatures are often depend- 
ent upon local influences of heated water. 
The refrigeration produced from the ex- 
haust of drills operated by compressed air, 
helps materially in the control of tempera- 
tures. 

A Rare Copper Ore is described as 
found in Grant County, N. M., by a corre- 
spondent of the Silver City Sentinel. It is 
a pseudomorph taken from the Copper 
Glance and Potosi Mines. He says “the 
mines down to a depth of near 70 feet 
contain ore consisting of azurite, malachite, 
red oxides, glance, etc., and below this 
depth the above-named pseudomorph, 
which is in reality a brittle native copper, 
mixed with a fine white earth and silica, 
some of the specimens of which are very 
beautiful and in all imaginable shapes. 
Some are perfect roses in shape. These 
no doubt were once azurites as their crys- 
tallization indicates. But there are other 
specimens very different in appearance in 
which the crystallization differs very ma- 
terially if not altogether; which indicates 
that they once existed in the form of mal- 
achite, glance, red oxide, etc. ; and the fact 
that the mine nearer the surface contained 
all of these ores and all having been 
changed to the brittle native below would 
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certainly prove that these were all changed 
by the same process, whatever it may have 
been, into their present form.” 

A New Alloy of Aluminium and Titan- 
ium discovered by Mr. J. W. Langley is at- 
tracting attention on account of its almost 
wholly incorrodable quality. It is said to 


_ consist of varying quantities—ranging from 


0.5 to 10 per cent.—of titanium combined. 
with pure aluminium. The alloy can be 
hammered or rolled with ease; and, by 
rolling, it acquires considerable elasticity. 
The fusibility of the alloy is said to be de- 
pendent upon the amount of titanium con- 
tained init. Both the fusibility and the 
malleability appear to decrease with in- 
crease of the titanium. The fusing point 
is placed as somewhat below that of steel. 
The Electrical Review (London) gives the 
following formula for the manufacture of 
this alloy: 

‘*A bath of pure fluoride of aluminium is pre- 
pared in a carbon crucible, the oxide or other salt 
of titanium added, well mixed and allowed to 
dissolve. When the mass is thoroughly incor- 
porated, and quite fluid, metallic aluminium is 
charged in, the relative proportions of alumin- 
ium and oxide or salt being such that the per- 
centage of oxide shall be about twice the per- 
centage of metal required in the alloy. The 
temperature of the crucible rapidly rises on the 
introduction of the aluminium, and as soon as 
it ceases the reaction is completed, and the mass 
run out into another vessel, when, after cooling 
slightly, the slag is run off. 

‘* The fluoride of any metal more electro-positive 
than aluminium may be used in the bath, but 
cryolite should not be employed, because it con- 
tains iron; fluoride of sodium or fluoride of 
calcium may be employed with advantage. 

‘* Chromium may be introduced into the cru- 
cible as an oxide if it is desired to combine this 
metal with the alloy of aluminium and titanium.” 

Another New Alloy has been discovered 
by Mr. Harrington, the patentee of carbon 
bronze. An account of this new metal 
has been printed in the Pittsburgh Dzs- 
patch from which it appears that the alloy 
under consideration is an improvement 
upon the original carbon bronze, in the 
formation of which new alloy manganese 
plays some part and which is therefore 
called the Harrington manganese bronze. 
However, its constituents are stated to in- 


clude also iron, copper, zinc, tin and other 
ingredients which the discoverer elects to 
keep a secretas yet. It is certain that if 
the statement concerning this metal can 
be substantiated it must prove of great 
value inthe arts. Among the most im- 
portant and valuable properties claimed 
for it is its resistance to the action of sul- 
phuric acid which will adapt it to use in 
the vessels employed for concentrating 
this acid, as a substitute for platinum and 
glass, the materials hitherto used, either of 
which form a large item in the cost of 
manufacture. Mr. Harrington claims to 
have immersed fine shavings of the alloy 
in pure sulphuric acid for a period of five 
weeks, the metal showing neither discol- 
oration nor loss of bulk during this severe 
test. It is further said that Messrs. James 
L. Morgan and Son, of New York City, 
placed a sample of the metal in boiling 
commercial sulphuric acid and kept it 
there for six weeks without its losing 
weight. Tests of the metal made respect- 
ively by Prof. R. H. Thurston, of Cornell 
University, and Dr. C. H. Dudley, the 
chemist of the Pennsylvania Railroad, at 
Altoona, gave some remarkable results. 
Professor Thurston found the tensile 
strength to be 75,000 pounds to the square 
inch; the breaking load, 91,000; trans- 
verse test, 98,000, and the crushing strain, 
128,000 pounds to the square inch. Here- 
tofore the strongest bronze ever made 
was found by Professor Thurston to 
have a tensile strength of 60,986 pounds. 
The piece of metal used inthe transverse 
test was tested by Dr. Dudley. He broke 
the piece into two and tested each as fol- 
lows: No. 1—Tensile strength, 73,000 
pounds; elongation, 19 per cent. No, 2— 
Tensile strength, 74,000 pounds; elonga- 
tion, 16 per cent. Dr. Dudley, in referring 
to the metal, says: “ Chemically, the metal 
is an alloy of. copper, tin, zinc and iron. 
There is a little doubt as to whether all 
the metal put down as tin is tin, but we 
have not succeeded in finding anything 
else. It will be noted by comparing the 
analysis with the principal tests that the 
metal is a very wonderful one.” A tube 
of the metal formed by casting a cylinder 
and boring it out to leave a shell one- 
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eighth of an inch thick is said to have 
withstood an internal pressure of 2200 
pounds per square inch without the least 
sign of giving way. This test was per- 
formed at the Etna Tube Works. A cock 
made from this metal has been placed on 
an agitator at the Standard Oil Company’s 
refinery at Lawrenceville. Whereas, three 
weeks is the maximum term of service 
such cocks have hitherto given, that made 
of the new metal, though put in use on 
July 15 of the present year, is still working 
and apparently good for three months’ fur- 
ther use. The metal is also said to be 
much stronger when hot than cold. The 
color resembles that of red gold. It may 
be rolled into sheets, forged, cast, or 
drawn into wire. It works easily under 
the file and takes a high polish. Truly 
this is such a category of properties when 
considered as belonging to a single alloy, 
that it is difficult to believe some exag- 
geration has not crept into the statement. 
A metal possessing them all would be an 
addition to present mechanical resources 
the effect of which would be far reaching. 
As the discoverer announces his intention 
to keep the composition a secret, and as 
Dr. Dudley found no manganese in his 
analysis of it, it may be that the name, 
“ manganese’? bronze, is a cloak for con- 
cealment, rather than a term rendered 
appropriate by any use of manganese. 

The Determination of the Temperatures 
in Blast Furnaces, as a means for judging 
of the action of such furmaces, is the sub- 
ject of an article recently published in the 
Engineering and Mining Journal, the arti- 
cle having been translated from the Ger- 
man of A. Ledebur, in Handbuch der Ezs- 
senhiittenkunde, by H. C. Nitze, E. M. 
Several examples of temperatures are given, 
one being of especial interest as showing 
the variation in temperature at different 
parts of one and the same cross-section of 
the furnace. The experiments in this ex- 
ample were made with a coke furnace at 
Gleiwitz running on common white iron. 
As described by the author of the article, 
“ the height of the furnace from the tuyéres 
to the throat was 13.6 m.; diameter at the 
plane of the tuyéres 2.56 m. ; at the boshes 
5-34 m., and at the throat 3.92 m.; cubic 


Capacity, 215 cu.m. The temperature of 
the blast was 350° C.; quantity of blast per 
minute, about 150 cu.m. Thecharge con- 
sisted of 180kg. puddle slag, 135 kg. brown 
hematite, 135 kg. spathose ore (% raw and 
¥% roasted), with 165 kg. limestone flux. 
The run of the furnace in 24 hours was 36 
tons, with a coke consumption of 155 kg. 
per 100 kg. of pig iron produced.” 

The following were the temperatures in 
Centigrade degrees : 


‘al Above Plane of tuy?res. | 
3 


Centre of furnace.| 1300/1400} 1400) 
Intermediate be- 
tween centre | 
and circumfer- | | | 
ces 1500 1500|1300) 1000! 700} 525) 432 to 
At the circumfer- | 


1600 1300 ahaa goo 815} 575, 290 
| 


A striking peculiarity of the temperature 
variations is that “at the centre and di- 
rectly at the walls the highest temperature 
was found to reign pretty regularly, while 
between these was a cooler zone. In the 
upper part of the furnace a more rapid de- 
crease in temperature is noticeable along 
the walls than at the centre. This phe- 
nomenon is explained by the fact that in 
charging the ores along the circumference 
of the throat, the coke heaps itself more in 
the centre of the furnace; the ores, how- 
ever, require a greater amount of heat, on 
account of their greater percentage of 
water than the coke. The higher degree 
of temperature along the circumference 
compared with that between the walls and 
the centre, is explained by the ascension 
of the gases along the walls of the fur- 
nace.” 

A National Association of Government 
Geologists has been initiated. A meeting 
for preliminary action was held at 
the Columbian University, Washington, 
August 28, at which the gentlemen 
named below were appointed a committee 
to draft a constitution and by-laws: Maj. 
J. W. Powell, director of the U. S. geolo- 
gical survey, chairman ; Prof. E. A. Smith, 
State geologist of Alabama; Prof. J. A. 
Holmes, State geologist of North Carolina; 
Dr J.C. Brauner, State geologist of Ar- 
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kansas; Mr. Arthur Winslow, State geolo- 
gist of Missouri, and Prof. W. H. Winshell, 
State geologist of Minnesota. The objects 
of the association are announced by the 
committee as follows: 


1. The determination of the proper objects of 
public geological works. 

2. The improvement of methods. 

3. The unification of methods. 

4. The establishment of the proper relative 
spheres and functions of national and State sur- 
veys. 

5. Co-operation in works of common interest 
and the prevention of duplication of work. 

6. The elevation of the standard of public 
geological work and the sustenance of an appre- 
ciation of its value. 

7. The inauguration of surveys by States not 
having such at present to co-operate with the 
other State surveys and with the national sur- 
veys. 


The Use of Modern High Explosives in 
mines with relation to the effect upon the 
health of workmen of the gases produced 
in firing, was, from the strength of numer- 
ous complaints made by the workmen in 
collieries, made the subject of investiga- 
tion by acommittee appointed in the au- 
tumn of 1889 by the Durham Coal Own- 
ers’ Association, England. The committee 
was empowered to call to its aid the coun- 
sel of professional advisers. In accord- 
ance with this authorization, Prof. P. 
Bedson, chemist and expert, was em- 
ployed. The medical problems involved 
were submitted to Drs. Drummond and 
Hume. The investigation was very thor- 
oughly made ; and the conclusions reached 
appear entirely reliable. A very full ac- 
count of the methods employed is given 
in /udustrzes, London. The new explosive 
ammonite described in the department of 
Civil Engineering in our September num- 
ber, having been introduced since the 
work of the committee was finished, 
was not included in the investigation. 
The explosives to which attention was 
directed were tonite and roburite. The 
conclusions reached by the experts as 
published in the journal named were that 
(1) the fumes produced by tonite and ro- 
burite are not more dangerous than those 
from gunpowder ; (2) nitrobenzine is appa- 


rently not produced by the combustion of 
roburite; (3) the carbon monoxide pro- 
duced is present only in traces; (4) an in- 
terval of five minutes should be allowed 
to elapse before the hewers re-enter the 
scene of firing; and (5) that, as a portion 
of the gases in the fumes comes from the 
fuse, the charges should be fired by elec- 
tricity. 

Of Ammonite we gather from the same 
source as the above a more definite state- 
ment of its composition and other inter- 
esting particulars, It contains 81.5 parts 
of ammonium nitrate, and 8.5 parts of mo- 
nonitro-naphthalene. It is of equal pro- 
jectile force to roburite, and superior to 
tonite in this respect. It cannot be ex- 
ploded by concussion, and burns quietly 
on an ordinary fire. Its properties are not 
affected by freezing. It requires rather a 
large proportion of detonator to produce 
explosion. 

An Important Draining Tunnel at Cen- 
tralia, near Ashland, Pa., has just been 
completed. It is one of the largest tun- 
nels in the United States, consisting of a 
main tunnel 6000 feet in length and 7x11 
feet in section with extensionsand branches 
to reach various mines it is to drain which 
are about 3800 feet in length, making the 
tunnel some 9800 feet in all, towhich some 
further additions will be made: With the 
completion of this tunnel a number of the 
local mines can be extended, and it will be 
possible to continue the working of the 
celebrated Mammoth vein, on which very 
little has been done for some time past on 
account of the great expense of pumping. 
The tunnel is intended for draining a 
number of coal mines in the Centralia basin 
of the anthracite region. 

One of the Most Promising Silver Min- 
ing Properties in New Mexico, is the Teel 
and Poe mine near Deming. The Dem- 
ing Head-Light in speaking of this mine 
says that a strike has been reported on it 
exposing an immense body of valuable ore. 
The Summit mine belonging to the same 
company is also yielding finely, and all in- 
dications point to a greatly increased out- 
put. The company has been doing a 
splendid business. Their dividend for the 
month of June was 24%. 
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HE Pelton Water Wheel is probably 

to be no exception to the rule, that 

the patents of important inventions are 
generally infringed. We are told of a New 
England wheel which comprises some of 
the vital features of the Pelton; and, in 
England, a water motor, to which has been 
given the rather startling name of “ Dem- 
on,” has made its appearance. Lugéneer- 
zng (London) described and illustrated this 
wheel in its issue of August 28th, and in 
principle it appears to differ in no essential 
This wheel is 


respect from the Pelton. 
being introduced by Mr. P. Pitman of 


Aubrey-road, Withington, England. We 
understand that the Pelton wheel is 
patented in England, and if we are 
correct in our supposition, Mr. Pitman 
will be likely to find the continuance of 
the manufacture of demons a business 
entailing some penalties as well as profits. 

A Locomotive to Run One Hundred 
Miles an hour has been designed by Mr. 
Jackson Richards, master mechanic of the 
Philadelphia and Reading Railroad. By 
the Boston Pos¢, Mr. Richards is quoted as 
saying: ‘“ If the new engine I am about to 
have constructed is-not capable of making 
one hundred miles an hour, I'll give her 
away tothe first man I meet.” It is further 
stated that an engine built after Mr. 
Richards’ design will be exhibited at the 
World’s Fair in Chicago. Although one 
hundred miles an hour is within the de- 
signer’s estimate of the capacity of the new 
locomotive, eighty-five miles is the speed 
which it is designed to run at in ordinary 
use; and this speed, in view of speeds at- 
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tained by existing locomotives in short 
spurts, does not much stagger belief. The 
question of high speeds on railways is 
however, like high speeds in ocean travel, 
a commercial one as well as one of engin- 
eering. Engines that will run a hundred 
miles an hour will, we think, require a re- 
construction of roads to render such speed 
permissible. 

A New Material for Steam Pipes is, ac- 
cording to /zvention (London), the fibre of 
Ramie, hardened under tremendous hy- 
draulic pressure, and possessing a tensile 
strength equal to two and one-half times 
that of steel. The ramie fibre, or China 
grass, has the property of being unaffected 
by moisture; it will not shrink nor swell ; 
it is a non-conductor of heat; it cannot 
rust; and as these features, together with 
its great strength, are all desirablein steam 
pipes, its utilization in this line is regarded 
as one of the possibilities of the future. 
Without exactly denying the statement 
made by our English contemporary, we 
must be permitted to express our doubts 
that it will be sustained by facts. Our 
limited knowledge of ramie fibre makes us 
skeptical as regards the enormous tensile 
strength named for the compressed fibre; 
and we are alsoskeptical about its capacity 
to endure, without deterioration, the pro- 
longed action of steam heat. A specimen 
of this fibre was once used by the writer to 
form a gasket for the stuffing-box of anair 
compressor cylinder in which the tempera- 
ture of the air delivered was about 320° F. 
Under this temperature the fibre appeared 
to gradually decompose and become brittle, 
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as hemp does under similar conditions, 
showing that in the uncompressed state, at 
least, the action of heat is deleterious. 

The Use of the Band-Saw, in manufac- 
turing lumber, forms the subject of a dis- 
cussion by Mr. J. H. Miner inthe Southern 
Lumberman. He asserts that the band- 
saw is ¢4e saw for large mills and for fast 
cutting, and that it is approaching the 
record of the circular saw faster than 
the latter arrived at its present per- 
fection. Notwithstanding this, there are 
some manufacturers who are sick of 
band-saws, although others are getting 
rich from the saving in lumber which 
band-saws effect. Mr. Miner concludes 
that “the man who wants the latest im- 
proved machinery and thorough, practical 
men, and who has good judgment, will 
make a success with the band-saw mill;” 
and he instances one man, among many, 
who, after visiting a number of band-saw 
mills, ‘‘ built a better mill than any he had 
seen,” and is thus on the road to success. 
It seems, therefore, that success in making 
lumber with the band-saw, is as much a 
question of the character of the man who 
undertakes it, as of the saw, which under 
the management of one proves profitable, 
and by another is regarded as inferior to 
the circular saw. 

An Automatic Starting Gear for small 
Gas Engines has been much _ needed. 
Hitherto it has been necessary to start 
such engines by hand, making use of the 
fly-wheel for the purpose, which requires a 
certain dexterity in order to time the mo- 
tion with the ignition of the inducted 
charge as well as the exertion of consider- 
able strength to turn the crank past its 
dead centre. To obviate this Mr. F. W. 
Lanchester, an English inventor, has 
devised a self-starter-which seems to meet 
the requirements of the case in the parti- 
culars which have heretofore rendered self- 
starters infpracticable except for the larger 
class of gas engines. According to Ex- 
gineering (London), it adds neither to the 
bulk or complexity of the machine (hence 
does not add to the cost), and it is perfectly 
reliable in its action as applied to what is 
known as the “ Forward ” gas engine made 
by Messrs. Barker & Company of Birming- 


ham. The illustrations accompanying the 
description in Exgzneertng show that these 
allegations are substantially true. The ex- 
treme simplicity of the device will be ap- 
parent to users of gas engines when the ac- 
tion, which readily suggests all the mech- 
anism required, is described : 

‘* Gas is allowed to blow into and through the 
cylinder until an explosive mixture is created 
within it, the condition of the mixture being 
judged by the color of the flame produced by 
allowing it to blow through an external pilot jet. 
At the right moment the gas is shut off and the 
flame strikes back through the blow-off cock, 
causing an explosion which starts the engine, 
The back stroke of the piston exhausts the gases, 
and the next stroke draws in a charge in the usual 
way ; it also sucks in the pilot flame through the 
blow-off cock, and fires the charge, the engine 
thus working non-compressively on the Lenoir 
cycle with anexplosionevery revolution. Under 
these conditions a speed of 120 revolutions per 
minute is gained in a few seconds. A certain 
speed, less than t20 revolutions, however, is 
needed to insure a compressed charge exploding 
in an incandescent tube. When the requisite 
speed is attained the blow-off is closed, and the 
cam set to exhaust every second revolution ; the 
engine then works compressively and fires its 
charge from the hot tube.” 

A Phenomenon in Friction, noticed in 
this department in our June number, has 
received an explanation in Lugzneering 
(London) which seems in accordance with 
natural laws, yet which, to the mind of 
the writer, does not account for all the 
observed facts. The editor of our ably 
conducted contemporary states with refer- 
ence to the ease with which a rotary shaft 
can be moved longitudinally that “the 
proportion of the longitudinal to the cir- 
cumferential frictional resistance would be 
simply that of the pitch of the helix to 
the circumference of the shaft.” Without 
either denying or confirming the truth of 
this proposition, we again call attention to 
the Rider cut-off as illustrating the fact 
that motion in one direction lessens fric- 
tion in any other direction. Now if the 
parallelogram of forces (which is the me- 
chanical principle involved in the explana- 
tion of Engzneering, as well as that of- 
fered by Mr. Coleman Sellers) sufficiently 
accounts for this, it would appear from a 
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simple computation whether the theoret- 
ical and practical results correspond. In 
the case of the Rider cut-off slide, with 
an unbalanced pressure of 105 pounds per 
square inch upon an area not less than 36 
square inches, the slide having a throw 
not exceeding 4 inches, the writer has fre- 
quently moved the slide laterally to its re- 
ciprocating direction by the force of only 
one hand applied to a small hand-wheel 
on the stem. 

The Finest Whetstones for tools in the 
world are, on the authority of the Curator 
of the Smithsonian Institute, those made 
from novaculite, a species of altered schist 
found in Arkansas. This is the same as 
that known generally to mechanics as 
“ Arkansas” stone, very largely used for 
oil-stones, and which combines with rapid 
abrading quality the no less important 
property of setting a fine, smooth edge on 
the tool sharpened by it. Curator Merill 
says, with reference to this stone, “ that the 
term altered schist means a deposit of a 
flinty nature usually combined with lime- 
stone, the rock thus produced being 
changed in such a manner molecularly, by 
processes not altogether understood, as to 
supply a surface most suitable for grind- 
ing Arkansas furnishes the entire sup- 
ply of novaculite for the United States, 
also filling a large part of the export de- 
mand, which is very considerable. The 
main deposit of the material is in a single 
hill about 500 feet high. For the sharpen- 
ing of keen edged tools, razors excepted, 
this novaculite is unrivalled. It is a very 
beautiful stone, of snowy whiteness and is 
quite costly, because it has to be cut by 
diamond dust, owing to its extreme hard- 
ness.” 

Dusting Railway Cars by the use of com- 
pressed air is an ingenious innovation, said 
to have-been introduced at Portland, Ore- 
gon, in the shops of the Union Pacific Rail- 
way. The dust is blown out of every crack 
and cranny by using a hose with an air 
nozzle; the hose being connected with an 
air reservoir kept filled by anair compress- 
ing apparatus at a pressure of fifty pounds 
per square inch. Those who have had ex- 
perience with the force of an air blast de- 
jivered under such a pressure as this, will 
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readily comprehend that the work of clean- 
ing is extremely rapid as well as thorough ; 
the dust being driven out of the plush up- 
holstering of the seats almost as com- 
pletely as could be done by alternately 
beating them with a stick and brushing 
them with a wisp-broom, but with far 
greater celerity, as with the air, the brush- 
ing and beating, as it were, proceed simul- 
taneously. 

The Use of Steam Mixed with Air in 
engines has again been attempted (this 
time in England) by Mr. Edward Field, 
C. E. Previous attempts resulted in fail- 
ure. The present effort seems to have 
captivated the imaginations of some san- 
guine persons, and it has been heralded as 
revolutionary in its character. The de- 
scriptions which have been printed of the 
way in which the air is used in conjunction 
with steam do not encourage belief that 
anything new and valuable has been dis- 


.covered ; however, this may be the fault 


of the description rather than that of the 
method. Asa matter of current discussion 
in the engineering papers this attempt is 
worthy of niention; but until a clearer 
statement of the principles which are as- 
serted to underlie the alleged improvement 
has been made, we prefer to maintain a 
skeptical attitude as to the economy 
claimed for it. 

The Bursting of Water Pipes by Frost, 
has been made the subject of an invention 


_ by an analytical chemist, Mr. William 


Dantec of Altrincham, Cheshire, England. 
The invention, though very ingenious, is 
very simple, simplicity being often the 
point which most taxes inventive skill in 
small inventions. The invention consists 
in a cup-shaped air-chamber attached to 
the side of a nipple which can be coupled 
at both ends to a pipe it is designed to pro- 
tect, the air being separated from the space 
in the interior of the pipe by a rubber dia- 
phragm. The pressure of the water in the 
pipe compresses the air thus isolated by 
the diaphragm, the latter yielding to the 
water pressure till the elastic force of the 
rubber and the air pressure together equal 
that of the water. Nowif the flow through 
the pipe be stopped, and the water in the 
pipe be allowed to freeze, the expansion of 
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the water in freezing compresses the iso- 
lated air still further, the diaphragm yield- 
ing as the air is compressed, and thus re- 
lieving the pipe from a strain that would 
otherwise be competent to burst it. Any 
desired number of these chambers can be 
easily attached to the pipes, either by 
screwed joints or by soldering. 

Another Recent English Invention sup- 
plies a much needed means for cutting off 
large pipes such as water mains, gas mains, 
etc., while they are lying in an excavation. 
The tedious, expensive method of chipping 
a groove around the pipe and breaking it 
off at the place so weakened, leaving a 
rough, ragged end, is entirely superseded 
by this invention, which the Canadzan 
Magazine of Science asserts is competent, 
to cut off a main eighteen inches in diam- 
eter in thirty minutes, when operated by 
the power of only two men. An annular 
frame clamped to the exterior of the pipe 
supports a circular stock for a cutter which 
traverses around the pipe, being moved by 
a system of gearing also supported by the 
frame and operated by winches. The 
journal quoted states that these machines 
are rapidly coming into favor in England, 
One being now in use in Liverpool which 
cuts off pipes forty-four inches in diameter. 

A Series of Tests of Efficiency are to be 
carried out at the Columbian Exposition 
under the direction of a Committee ap- 
pointed by the Council of the American 
Society of Mechanical Engineers. The 


well-known engineering and mechanical | 


experts, Mr. Charles E. Emery, of New 
York City, and Prof. R. H. Thurston, have 
been appointed a committee for this pur- 
pose. Both these gentlemen are highly 
qualified, by education and by expe- 
rience in conducting such tests, for the 
work assigned them. Mr. Emery long ago 
acquired fame by his skillful performance 
of experiments upon the use of steam in 
engines and the valuable data secured by 
them; and he has since had further expe- 
rience as one of the judges of the Cen- 
tennial Exhibition in Philadelphia, where 
he conducted the tests of steam boilers, 
to say nothing of his private practice, 
which has been large. Professor Thurston 
has also acquired a high reputation as an 
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expert, both in this country and in Europe. 
He was a commissioner to the Vienna Ex- 
position held in 1873, and was a member of 
the jury of the Paris Exposition of 1889. 
The tests are, as at present contemplated, 
to be applied to engines, pumps, systems 
of power transmission, and other appli- 
ances comprised within the scope of steam 
engineering. They may possibly also ex- 
tend to tests of gas-engines and hot-air 
engines. 

Charcoal Polishing, as practised by 
French cabinet makers, gives an elegant 
dead black color incomparably superior to 
any black obtainable by painting or var- 
nishing. The process is somewhat tedi- 
ous, but the most delicate carved tracery 
is not injured by it, and the general result 
is worth the time required to secure it. 
The woods used are those of dense com- 
pact grain. The wood is first gone over 
with camphor water which is followed as 
soon as practicable with a solution of sul- 
phate of iron to which tincture of nutgalls 
has been added. This is the black stain 
which penetrates the pores of the wood to 
an extent which will bear the subsequent 
treatment. The next process is to rub the 
surface with a brush of couch grass. Sub- 
sequent alternate rubbing with very soft 
charcoal containing no sharp grains, as the 
coal of cork; willow; poplar, etc.; alter- 
nated with rubbings of flannel moistened 
with linseed oil and spirits of turpentine 
bring the surface to the required finish. 
The method is much used for the wood- 
work of mantels, cabinets and furniture. 
Wood bases and cases for small machines, 
drafting implements, etc., can thus be 
given an elegant finish. 

A New System of Electric Traction is to 
be tried on a French Railroad. A Mr. 
Heilman is named as the‘ inventor. He 
proposes to place a steam engine and a 
dynamo on a car. The current from the 
dynamo is to be conveyed by suitable con- 
ductors to the other cars, where it will 
drive motors attached to the axles of their 
wheels. The entire train will thus gener- 
ate adhesion in ascending grades; and it 
is expected that a speed of 50 miles an 
hour, on grades of 1 in 200, can thus be 
obtained. 
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T HE Dynamite Shell, invented by Dr. 
Toel G. Justin, has been at last 
brought to such perfection that, on the 
1oth September, some very successful ex- 
periments were made with it at Perryville, 
Madison County, N. Y. These experiments 
consisted in firing three shots,—two from 
a five-inch Parrott rifle and one from an 
eight-inch Blakely gun. The first shell 
fired from the Parrott rifle, instead of ex- 
ploding in and bursting the gun (as has 
resulted in prior experiments), although 
charged with forty-one ounces of nitro- 
gelatine, and fired at a ledge of rock at a 
range of half a mile with a powder charge 
of seven pounds, and striking the target 
with great force, did not explode at ail. 
This is regarded as a conclusive proof that 
nitro-gelatine shells may be subjected to 
the most violent shocks both in and out 
of the gun without exploding. Neither 
the nitro-gelatine charge nor the inner 
chamber of the shell were found, after the 
test, to be in Anywise affected by the 
shock of firing or the impact against the 
rock. A similar result attended the fir- 
ing of the second shell from the Parrott 
rifle into soft earth. The third experi- 
ment--this time with the Blakely gun— 
was made with a powder charge of thirty 
pounds and a shell containing 150 pounds 
of the explosive, and arranged to explode 
after the impact. The shot was directed 
against the rocky ledge as in the first ex- 
periment. The shell was not only safely 
discharged from the gun, but it exploded 
precisely as intended, dislodging, it is 
stated, about seventeen tons of limestone 
rock from the face of the rock. Those 


who know the perseverance with which 
Dr. Justin has pursued and overcome the 
difficulties of the intricate problem of fir- 
ing shells charged with high explosives 
direct from guns charged with powder, 
will feel like congratulating him upon the 
success of these last experiments. The 
adoption of the method in war, if subse- 
quent experiments prove equally success- 
ful, is certain; and it will introduce an 
entirely new phase of military operations. 

The Legal Fight Between the Western 
Union Telegraph Company and the Bell 
Telephone Company appears not to be 
ended. Another effort to crush the last 
named corporation will, it is reported, 
soon be begun, and asthe conflicting inter- 
ests are each possessed of ample sinews 
of legal war, the battle is likely to be hotly 
waged without either asking or giving 
quarter. The legal historian of the future 
will find in the litigations which have been 
and are likely yet to be instituted against 
the Bell Telephone interest the materials 
for an interesting chapter. The most 
sensational feature of the present attack 
is the position of Judge Lowell of Boston, 
as regards the alleged ownership of Bell 
Telephone Company stock by his relatives 
in 1881, when, on the bench of the United 
States Circuit Court for the District of 
Massachusetts, he decided a case involv- 
ing important interests in favor of the Bell 
Company ; also as regards his acceptance 
of an appointment as referee in 1886; at 
which time he acted as referee and ren- 
dered a decision in a suit in equity brought 
by the Western Union against the Bell 
Company, at which period his relatives are 
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stated to have been considerable holders 
of the Bell Telephone Stock. This is one 
of the principal grounds upon which the 
officers of the Western Union Tele- 
graph Company are stated to have resolved 
upon renewing the contest ; further ground 
being, as is alleged, the discovery of new 
evidence. It is fair to Judge Lowell, how- 
ever, to say that he disavows all knowl- 
edge of the ownership of stock by relatives 
at the dates named, although, as executor 
of his father’s estate which included $100,- 
ooo dollars of Bell Telephone Stock in 
1881, it may seem difficult to convince the 
public that he did not know it. His ex- 
planation is that his brother, a co-execu- 
tor, did all the business, and did not inform 
him that the stock in question was part of 
the estate. 

The Cost of Charcoal-Iron Making in 
the South has been treated at length in the 
Manufacturers’ Record, which assigns as 
the reason why the South makes a much 
greater proportion of charcoal-pig iron 
than its proportion of the total make of 
other pig iron, the fact that it still pos- 
sesses an abundance of wood for charcoal 
near large beds of iron ore, with transpor- 
tation near at hand, and with cheap and 
efficient labor. The article cited states 
that the South can make certain grades 
of charcoal-pig iron and place them at 
points of consumption much cheaper than 
they can be made in any section of the 
country and laid down in competing mar- 
kets. It adds that this statement is es- 
pecially true of new regions of the South 
recently opened up by lines of railroad ; or 
rather, to be more exact, old iron-making 
regions that are now being made accessible 
by railroads. The fact is made to appear 
in this article that most, if not all of the 
so-called new iron districts in Virginia, 
Tennessee, Alabama and other parts of the 
South are old and noted iron-producing 
sections. 

The Test of the Twelve-Inch Mortar at 
Sandy Hook on the 3d September proved 
this gun to possess a terribly destructive 
force. The first shot not only carried 
away a portion of the target, but so shat- 
tered it that further tests were impracti- 
cable. The target was a solid steel armor 
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plate fourinchesthick. The shell weighed 
628.5 pounds, and 51 pounds of Dupont’s 
sphero-hexagonal powder in a canvas car- 
tridge-case was the charge. The target was 
placed at 150 feet from the muzzle of the 
gun. The full charge is 80 lbs., the charge 
employed being proportioned to .the dis- 
tance of the target from the gun. The 
gun is 10 feet 9 inches long. The shell is 
designed to carry a bursting charge of 22 
pounds, designed to first penetrate an 
armored deck of a warship, and then ex- 
plode in the interior. It is stated that the 
shell is not yet perfected, one object of the 
test being to obtain data to guide further 
changes in the metal and construction, 
with the purpose to cheapen the shell to 
the last degree that it will bear without 
impairing its efficiency. Theshell used at 
the test is stated to be of a better quality 
of steel than it is desired to use; yet it 
was somewhat broken and distorted by its 
impact upon .the target. The latter was, 
however, of better steel than is commonly 
employed for the protection of decks, and 
the effect upon the shell is therefore con- 
sidered as more severe than would result 
in actual use. 

News from Lieutenant Peary’s North 
Greenland Expedition appeared in the 
daily papers of September 4. The party 
has been safely landed and housed on the 
southern shore of Cape Cleveland bay, 800 
miles south of the North Pole. Many in- 
teresting details of the voyage of the 
Kite accompanied the above simple 
statement. Before reaching the North 
Water, many severe encounters with ice 
were successively and successfully passed 
through, but nothing out of the ordinary — 
course of arctic experience appears to have 
obstructed progress. The scientists of the 
expedition are elated at finding, among 
other minerals, a large meteorite, at a point 
on the coast of the channel which: sepa- 
rates Disco Island from the main coast of 
Greenland. Observations of the coral beds 
found along the shores were made by Pro- 
fessor Heilprin, who also made observations 
of some extinct craters, wherein it is said 
some valuable mineralogical specimens 
were collected. An unfortunate accident 
befel Lieutenant Peary on the 11th July. 
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In a conflict with ice on that date his leg 
was jammed between the tiller and the 
wheelhouse, breaking both the tibia and 
fibula about six inches above the ankle. 
When the A?zze left the party, Lieutenant 
Peary was rapidly recovering from this 
mishap, and the general health of the 
party, including the brave wife who is 
sharing her husband's hazardous fortunes, 
was good. 

Irrigation in Wyoming is the subject of 
Census Bulletin No. 107. The report is 
restricted to land on which crops were ac- 
tually raised by the aid of irrigation. The 
report states that “there are 1917 farms 
irrigated out of a total number of 3246. 
The total area of land in these'1917 farms 
is 1,506,850 acres, upon 229,676 acres of 
which crops were raised by irrigation in the 
year 1889. In addition to the irrigated 
area from which crops were cut or gath- 
ered, there were approximately 240,000 
acres irrigated for grazing,purposes. The 
average size of the irrigated farms, or, 
more strictly, of irrigated portions of farms 
on which crops were raised, is 119 acres. 
The average first cost of water-right is 
$3.62 per acre, and the average cost of pre- 
paring the soil for cultivation, including 
the purchase-price of the land, is $9.48 per 

‘acre. The average present value of the 
irrigated land of the State, including build- 
ings, etc., is reported as $31.40 per acre, 
showing an apparent profit, less cost of 
buildings, of $18.30 per acre. The average 
annual cost of water is $0.44 per acre, 
which, deducted from the average ‘annual 
value of products per acre, leaves an aver- 
age annual return of $7.81 per acre. 

The Use of Petroleum as Fuel has been 
extended to the manufacture of porcelain 
in France, and foreign papers seem to 
think that it is likely to revolutionize the 
porcelain industry. The 2ritesh Mercan- 
tele Gazette, London, states that at a recent 
congress of manufacturers it was said that 
some new and cheaper method of manu- 
facturing porcelain must be found for 
France, or the industry which has become 
so famous, and which employs so many 
people, would be driven from the country 
on account of the cost of firing. At this 


congress it was stated that the average 
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cost of firing china in Bohemia was not 
more than 1o francs per ton; in England 
it was only 13 francs per ton; whereas in 
France the cost of firing the same class of 
goods was 34.50 francs per ton. Thisisa 
very great difference, and one which makes 
it impossible for the French manufacturers 
to make their china as cheaply as their 
foreign neighbors. The manufacturers at 
Limoges and elsewhere have been almost 
at their wits end. Various devices have 
been tried, but without much success. 
Wages have been reduced to the lowest 
minimum and stillthe manufacturers have 
lost money. The coal that is employed is 
necessarily costly, as a smokeless “ long- 
flame ” variety is required. Many of the 
factories use nothing but wood, as this 
produces a purer white than the very best 
kinds of coal; but wood is much dearer, 
of course, hence it is only used for the 
finest grades of porcelain. Many of the 
new processes which have been from time 
to time proposed have been too costly for 
success. Finally a progressive manufac- 
turing house in Limoges made an experi- 
ment with petroleum as fuel. An 
American firm was requested to come to 
that city and make a trial. The results 
were far better than anticipated. The 
porcelain was in nowise discolored, but, on 
the contrary, it came from the kiln whiter 
and in better condition than when fired 
with the best of wood. The success of 
this experiment has determined the value 
of this fuel for the purpose, as a saving of 
15% or 20% in the cost of manufacture 
was effected by it in the experiment de- 
scribed. 

The Excellent Natural Harbor of Port 
Royal is to be improved by the expendi- 
ture of English capital represented by the 
Port Royal Company, in which upon the 
authority of the Manufacturers’ Record, 
Messrs. Alfred Fryer of England and Sam- 
uel M. Jarvis and Roland R. Conklin, of 
Kansas City, officers of the Jarvis-Conklin 
Mortgage and Trust Company, of London 
and Kansas City, with their English asso- 
ciates, have purchased a controlling inter- 
est. It is intended to make this a great 
coal shipping port, as it is the natural 
outlet for the great coal fields of Kentucky, 
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With Reference to the Rainmakers, of 
whose work General Dyrenforth, the head 
conjuror, has been promulgating through 
the daily press glowing accounts, claiming 
the entire success of his experiments in 
Texas, we see no reason to revise our pre- 
viously expressed opinions, that there is no 
scientific ground for the belief that violent 
terrestrial explosions are the cause of rain- 
fall, and that the experiments upon this 
subject conducted by General Dyrenforth 
are a simple waste of good money. The 
experiment performed on the 11th August 
was heralded as a complete success. Mr. 
H. A. Hazen, of Washington, D. C., has 
taken pains to examine the weather maps 
of that date, and has communicated to 
Scéence the results of his examination. He 
says that “any one who will examine the 
weather maps, now sown broadcast over 
almost the whole country, will find that on 
the 11th August, there was a natural rain 
which extended over the whole of Texas 
and adjacent regions.” It is significant 


that scientific men generally avow their 
unbelief in the possibility of manufactur- 


ing the conditions for rainfall. If at apy 
date water is not contained in the air of 
any region sufficient to be precipitated un- 
der then existing states of temperature and 
barometric pressure, no earthly power is 
competent to change either the temper- 
ature or pressure of the air over an ex- 
tended region to a degree necessary for the 
genesis of a’storm. The Mining /ndustry 
and Tradesman (Denver) denies the state- 
ment made inthe first despatches from 
Texas, to the effect that it was a very dry 
time, and that consequently the experi- 
ments were ali the more satisfactory. It 
avers that, on the contrary, the date of the 
experiment was ‘‘a time of general show- 
ers,” a statement confirmed above by Mr. 
Hazen and the weather maps. It adds that 
“the climate throughout the so-calied arid 
regions has been so extraordinary this 
summer that for weeks at a time any rain 
maker or weather prophet would have had 
all the oddsin his favor if betting on rain for 
a given day.” It would seem, that so far 
from demonstrating the connection of rain- 
fall with explosions, the experiments have 
thrown no light upon the question, and 
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that the only reliable conclusion to be de- 
rived from them is that they are in charge 
of a director whose enthusiasm is a bar to 
correct inferences. 

Record Breaking by Ocean Steamers has 
been of frequent occurrence recentiy, one 
of the latest ships to achieve this distinc- 
tion being the steamship Empress of Japan, 
which made the voyage from Yokohama 
to Vancouver in ten days, beating the rec- 
ord between these ports by eight hours. 
The average speed for the entire trip was 
19.75 miles per hour or 474 miles per day. 

In Connection with Marine Record 
Breaking it should be mentioned that the 
Canadian Pacific Railway took the mail 
for New York from the Empress of Japan 
at Victoria and delivered it in this city v/a 
the New York Central Railway, in shorter 
time than has ever before been made by 
trains between these points. The mails 
for England, having been transferred here 
to the Czty of New York, reached Queens- 
town in a total of twenty days from Yoko- 
hama. This is an average rate of 500 
miles per day for the entire distance. 

A Good Chance for Young Men is open- 
ing on the Southern sugar plantations in 
connection with the new Sugar School, 
established in New Orleans under the au- 
spices of the State of Louisiana and the 
Louisiana Agricultural and Scientific Asso- 
ciation. This school has been organized 
to supply an existing want of skilled ex- 
perts in the culture of cane and the manu- 
facture of sugar. The pay which such ex- 
perts receive is said to be very good; and 
the demand for their service has been in- 
creased by the bonus paid under the Mc- 
Kinley bill, which bonus depends upon the 
grade of sugar produced. A slight defi- 
ciency in the quality of the sugar may, 
under this condition, result in a large loss 
to the sugar planter. 

A Curious Phase of Human Nature was 
illustrated during the inquest of the causes 
of the Park Place Disaster which occurred 
on the 22d August. During the pro- 
gress of the inquiry there appeared in the 
streets near the City Hall and the Court 
of Sessions, in the hands of numerous 
street venders, the “ Park Place Horror 
It appeared to sell well. 
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NEW PUBLICATIONS. 


HE CENTURY DICTIONARY. AN ENCY- 
T clopedic Lexicon of the English Language. 
tropared under the Superintendence of 
illiam Dwight Whitney, Ph. D., LL.D., 
Professor of Comparative Philologyand Sanskrit in 
Yale University. Six volumes. New York: The 
Century Company. 
The last volume of this great work is an- 
nounced to appear November Ist. It will com- 
plete the most extensive and comprehensive dic- 
tionary of the English language ever published. 
Altogether, this publication is one of the most 
brilliant examples of literary and business enter- 
prise on record in the annals of the American 
press. A very large expense was entailed upon 
its publishers before any return for the invest- 
ment was possible; and the organization and 
supervision of an efficient staff of readers or 
word collectors, and experts in the various 
professions, sciences and arts, together with a 
corps of able assistants for the preparation of 
the crude material sent in from all quarters of 
the globe where the English language is spoken, 
was a task, the difficulty and magnitude of which 
can be comprehended only by those who have 
had experience in similar work. 

Probably no corps of workers ever gotten 
together in an editorial room wrought to- 
gether with greater zeal and harmony than that 
one which for years labored at the produc- 
tion of the Century Dictionary. To the cour- 
teous manners, adroit management, and untiring 
industry of the managing editor, Mr. Benjamin 
E, Smith, A. M., much of the esprit de corps 
which animated this large force is undoubtedly 
due; and the literary success of the work is to 
be largely attributed to the fact that every one 
employed on the editorial staff seemed to feela 
personal interest in the outcome. not only of his 
own labor, but that of every other co-worker. 
The mutual criticisms of experts were conducted 
in so courteous a manner, yet were so thorough, 
that, without giving offense, all the work was 
subjected to a system of checks essential to the 
attainment of the accuracy characteristic of the 
dictionary throughout. 

This is not to say that no errors can be found 
in it; when was there ever produced an abso- 
lutely perfect dictionary of any language? We 
might also ask with equal pertinence, ‘‘ when was 
there ever published a collection of definitions 
in which so small a proportion could be criti- 
cised ?” 


The need of a new English Dictionary is ap- 
parent from the fact, that while none of the 
heretofore existing dictionaries, contained all 
words in use at the date of their publication, 
there has been a very large number of words 
recently introduced which prior to the publica- 
tion of the ‘‘ Century,” were not to be found in 
any dictionary. The march of progress in the 
sciences and the arts has brought into use entire 
new vocabularies, which are not only in use in 
the sciences or professions where they originated, 
but are also cropping out in current popular 
literature, as in the daily and weekly papers and 
the monthly magazines. The Century Diction- 
ary has, at great pains, collected such words, 
and it will for a considerable time be a rare 
occurrence to meet in general reading any word 
not containedin it. It stands alone and above 
all others as the most complete collection of En- 
glish words extant. 

It is, of course, impossible to give anything 
like an adequate notice of such a work, in the 
space that can here be devoted toit. Its promi- 
nent characteristics and the principles observed 
in its preparation are well stated in circulars ob- 
tainable on application from the publishers; but 
a daily experience with the unfinished work, run- 
ning through several years, compels the admis- 
sion that, for professional workers, or for the 
general reader who desires to understand what 
he reads, it is simply indispensable. For those 
who are called upon to frequently use technical 
terms or to search for their signification, as 
editors, patent solicitors, specification writers, 
engineers, etc., it isan invaluable aid. 

The typography and illustrations, which latter, 
though profuse, are never superfluous, are both 
in the very best modern style. It has already 
been justly said that ‘‘no library is complete 
without The Century Dictionary.” It may be 
said with equal truth that ‘‘z¢ zs a library in it- 
self.” 


SOME EXPERIMENTS TO DETERMINE THE 
Strength of American Vitrified Sewer Pipe. By 
Malvard A. Howe, C. E., Professor of Civil Engi- 
neering, Rose Polytechnic Institute. Chicago: 
John W. Weston, 78 La Salle Street. 1891. 


In the August number of THE ENGINEERING 
MAGAZINE, in the Department of Architecture, a 
brief notice of this paper was made, stating, 
however, Only a few of the results attained. The 
pamphlet herewith noticed gives a full detailed 
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account of the tests made to determine the 
strength of glazed sewer pipe, with illustrations 
of the apparatus employed consisting of photo- 
gravure plates and diagrams, and the tabulated 
results, which show the mark of the pipes tested 
hydrostatically ; their class; mean diameter in 
inches ; pean thickness in inches; pressure in 
pounds per square inch and the ultimate strength 
per square inch in pounds. ‘Tables of drop tests 
are alsocomprised in the treatise. These give 
the mark of the pipes tested ; their class ; mean 
diameter in inches; mean thickness in inches; 
maximum fall of weight in inches; number of 
blows ; the product of the weight of the drop into 
its velocity, and the product of the weight into 
the height to which it was raised prior to its re- 
lease. Other tables of results of concentrated 
load-tests ; uniform load-tests; results of the 
cement joint-tests ; the average ultimate tensile 
strength in pounds per square inch of the different 
sizes of pipes of the different classes respectively ; 
the average tensile strength in pounds per square 
inch of the pipes of different classes tested by the 
different methods, together with the colors of the 
fracture corresponding to the greatest strength ; 
the thicknesses of the various sizes of pipe, under 
the assumptions that the ultimate strength of the 
material is 600 pounds per square inch, that the 
pipes are subjected to a hydrostatic pressure of 
100 pounds per square inch, and that the pipes 
are on the point of bursting ; and the average 
ultimate strength in pounds per square inch of 
the different sizes of pipe, complete the work. 
What we have named of the character of this 
treatise shows that the investigations made by 
Prof. Howe were very exhaustive and the results 
obtained by him highly important to architects 
and engineers. 


THE PREVENTION OF FIRE. CHIEFLY 
with Reference to Hospitals, Asylums and Other 
Public Institutions. By William Paul Gerhard, 
c. E. Second Edition. Published by the Author. 
New York: 39 Union Square, West. Price, post- 
paid, 60 cents. 


This work, though having chief reference to 
hospitals, asylums and other public institutions, 
‘as indicated by its title, contains valuable sug- 
gestions applicable to other buildings. Its in- 
troduction recites the circumstances under which 
the book was written, referring to some of the 
awful calamities by fire in insane asylums, or- 
phans’ homes, etc., which now make a long list 
in the history of such disasters. The discussion 
of defective and unsafe building construction 
follows; and the treatment of the topics of 
Sound Building Construction ; Fireproof Con- 
struction; Slow Burning Construction ; Roof 
Construction ; Defective Chimney Flues; Ele- 
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vators and Staircases; Means of Egress; Fire 
Escapes; Heating Apparatus; Laundry and 
Drying Apparatus ; Artificial Lighting ; I’ro- 
tection Against Strokes of Lightning; Fire 
Alarm Apparatus ; Watchmen ; Supply of Water 
for Fire Extinguishing Apparatus; Fire Extin- 
guishing Apparatus ; Fire Rolls, and Fire Irig- 
ades completes the work. It would be difficult 
to say too rauch in praise of the compact, terse 
style and practical treatment of the subject which 
a very brief glimpse through this essay enables 
the skilled reader to detect. It is a book which 
should be in the hands of every medical superin- 
tendent of either an insane asylum or hospital, 
and it would be a valuable addition to the library 
of any one who wishes to become thoroughly in- 
formed as to the causes of fire in such institutions 
and their means of prevention. 


“THE COMPASS,” A MONTHLY JOURNAL 
for Engineers, Surveyors, Architects, Draughts- 
men and Students. New York : Keuffel & Esser 
Co., 127 Fulton Street. $2per year, post paid; single 
copies 20 cents. 

The first number of this publication was is- 
sued August 1, 1891. Its form is small octavo, 
so that it can be very conveniently bound into 
handy volumes for the library. Its typography 
is excellent, and the paper on which it is printed 
is of excellent quality. Sixteen pages comprise 
the present publication, and the topics treated in 
it are strictly confined to those indicated by its 
title. The contents of the first number comprise 
a prospectus which is followed by an i!lustrated 
article on Compass Variations; an illustrated 
article on Engineering and Surveying Instru- 
ments ; another on Drawing Instruments, not 
illustrated, and several articles descriptive of vari- 
ious drawing instruments and their uses. 


** REPORT OF COMMITTEE ON SANITATION 
of the School Committee of the City of Lynn for the 
Year 1890.”” Lynn, Mass.: G. H. & W. A. Nichols. 


This publication was sent to us by Mr. C, J. H. 
Woodbury, not with a view to a notice, but to 
call attention to some excellent results in ventil- 
ating old school buildings where the circum- 
stances were such that it was necessary to con- 
tinue the use of stoves. It describes an appar- 
atus which is original, and does not involve the 
use of patented devices. In looking over this re- 
port, which is in pamphlet form, we have been 
much impressed with its value to school boards 
and others. Mr. Woodbury is a member of the 
American Society of Civil Engineers and of the 
American Society of Mechanical Engineers; and 
he is also Vice-President of the School Commit- 
tee of Lynn. He is also the Chairman of the 
Committee on Sanitation of the School Commit- 
tee of that city. We do not know whether this 
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pamphlet is on sale or not. ‘Those who are in- 
terested may doubtless obtain copies by appli- 
cation, 
EXPERIMENTS IN AERODYNAMICS. 


BY 
5. P. Langley, Washington, D. C., 1891. Published 
by the Smithsonian Institution. 


This book is No. 801 of the Smithsonion Con- 
tributions to Knowledge. Professor Langley, in 
his introduction, states that ‘‘ Schemes for me 
chanical flight have been so generally associated 
in the past with other methods than those of sci- 
ence, that it is commonly supposed the long rec- 
ord of failures has left such practical demonstra- 
tion of the futility of all such hopes for the 
future, that no one of scientific training will be 
found to give them countenance.” While recog- 
nizing that this view is a natural one, he has 
during some years devoted nearly all the time at 
his command for research, not directly to the 
purpose of any scheme for mechanical flight, but 
to One cognate to such purpose, to wit, mechani- 
cal sustenation; and the results reached by him 
by scientific methods he feels ought now to be 
made public. The purpose of the work is to 
demonstrate experimentally certain propositions 
in aerodynamics which prove that such flight 
under proper direction is practicable. The book 
is a large quarto of 115 pages, exclusive of 10 
full page plates, which respectively illustrate the 
plan of the grounds upon which the experiments 
were made; the planof a whirling table employed 
in the experiments; quadrant contacts of the 
whirling table ; suspended plane ; resultant press- 
ure recorder ; plane dropper ; component press- 
ure recorder; dynamometer chronograph; and 
both a side elevation and plan of the rolling car- 
riage and chronograph used in the experiments. 
The work is undoubtedly by far the most impor- 
tant contribution to the science of aerodynamics 
which has yet appeared in the United States. 


THE PRACTICAL ASSISTANT AND_WORK- 
shop Companion. A Treasury of Useful Informa- 
tion Relating to the Arts and Sciences of Every-day 
Life. Containing Useful and Reliable Recipes, 
Wrinkles, Methods, Rules, Data, Tables and Hints 
for the Factory and the Household, the Shop and 
the Farm. Edited by John Phin. New York: The 
Industrial Publication Company, 1891. Price—Paper, 
35 eents; cloth, 60 cents. 


The author states in his preface that the chief 
aim in this book has been to give recipes which 
will not disappoint those who attempt to use 
them. Some of the recipes are original, having 
been worked out and improved by the author 
after much labor and experiment. An effort has 
also been made to make a judicious selection of 
recipes, leaving out a large number, of which, in 
ordinary books of recipes, their only justification 
for existing is to fill out the book. In other 
words an attempt has been made to comprise in 
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a compact form such recipes as are of real value, 
leaving out the worthless ones. This book is 
bound in either paper or cloth, the price for the 
former being 35 cents and the latter 60 cents. 

ELECTRICITY. A WEEKLY JOURNAL PUB- 
lished simultaneously in Chicago and New York. 
Electricity Company, 307, 308 Temple 
Court Building, Chicago. $2.50 per annum. 

The prospectus of this journab announces that 
it is co be devoted to the advancement of elec- 
trical interests, and that it is to be an attempt to 
present the popular side of electrical matters both 
practical and technical. It is based upon the 
assumption that a-large class deeply interested 
in electrical work is unable to follow it in all its 
interests as technically presented in a large num- 
ber of electrical publications now extant. An ex- 
amination of the first and succeeding numbers 
shows that the attempt is intelligently directed and 
that a carefully edited, handsomely printed and 
valuable publication has been added to the list of 
electrical weeklies. The paper and typography 
and style of illustration leave nothing to be de- 
sired. A well-selected summary of electrical news 
is presented. 


RECEIVED. 


30. Cornell University Agricul- 

tural Experiment Station. August, I$g1. 
Some Preliminary Studies of the Influence of the 
Electric Arc Lamp upon Greenhouse Plants. 
The University, Ithaca, N. Y. 

Office of Naval Intelligence. General Infor- 
mation Series, No. X. Information from 
Abroad. The Year’s Naval Progress. Annual 
of the Office of Naval Intelligence. July, r8gr. 
Washington : Government Printing Office. 

Geological Survey of Missouri. Arthur Win- 
slow, State Geologist. Bulletin No. 5.  Pub- 
lished by the Geological Survey. Jefferson City, 
July, 1891. 

Handy List of Books on Mines and Mining, 
Assaying, Metallurgy, Analytical Chemistry, 
Minerals and Mineralogy, Geology, Paleontol- 
ogy. An Alphabetical Catalogue, arranged un- 
der Authors and Subjects, and including Analy- 
tical References to the Contents of Important 
Works. Including Periodicals and Annuals and 
a Short List of Important Works in the German 
Language. Milwaukee, Wis. H. E. Haffer- 
kom. London, Gay and Bird. 1891. 

The Gospel of Good Roads. <A Letter to The 
American Farmer. By Isaac B. Potter, New 
York: Published by The League of American 
Wheelmen, under Direction of its National 
Committee on Improvement of the Highways. 
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O you were going to refuse to make that 
connecting rod because you had no 
planer that would plane concave? Well 
you are foolish. Your shop is full of 
them. You have a long, wide, thin rod 
with a big stub at each end, and you want 
it to be 2 1-2 inches thick at the ends and 
only two inches at the centre ; relying upon 
extra width in the centre to give it stiffness 
to make up for the thickness taken out. 
Well, bolt it to your planer bed, and spring 
it up and block it up in the centre one- 
fourth of an inch; plane that side, turn it 
over and spring and block it up in the 
centre one-half of an inch and plane that 
side; there you are. 

Jobs are none too plentiful in most shops 
for a proprietor to turn them away because 
he don’t happen to think of how to do 
them, the first time they are poked at him. 

* * * 


Now don't you complain of that man 
being slow. I had him work for me once 
and IJ thought at first that he was slow, he 
took such an everlasting time getting ready 
to do every job that he undertook. He 
would be tinkering here and fiddling there 
with apparently nothing to show for it but 
atime card. But when he did get really to 
work turning out things it would surprise 
you the number of them that left his lathe 
and their perfection in dimension and 
finish. He is what you may call a “ jig 
man.’ If he has more than about six of 
anything to make he will get ready to 
make them all at once like buttons. That 
is his way. He knows just how much it will 
cost to make them “each by each” in the 
old-fashioned and usual way. He knows 
how long it will take to make them witha 
certain number of jigs, and how long to 
make them with a certain other number of 
of jigs. If he has anything lying about 
that he has used for similar work before, 
and the cost of whih he does not allow to 
enter into his calculations, he uses it. He 
figures up how much it is going to cost to 


enable him to save $10.00. If it will cost 
$5.00, he goes ahead and makes the fixings. 
If it costs $11.00, he don’t. I think that if 
it cost $9.75 he will makethem. The man 
next to him tried to be funny and told a 
story about a convict confined at hard 
labor breaking stones for ten years, and 
who hammered at the same stone for the 
whole of the ten years, on the ground that 
it was a hard one and he could not break 
it. When he was discharged (I mean the 
convict, not the man next your jig man) 
the keeper seized the sledge and broke the 
stone with a blow. ‘“ Of course,” said the 
now ex-convict, “after I’ve been softening 
it for you all these years.” 

Well, the man next the jig man is not so 
wise as he is funny; and he is not overly 
funny, either. 1 would rather give the jig 


’ man $4.00 a day than his supposedly funny 


neighbor $2.75. If he did not make up 
the difference the first week, on regular 
work, he would the second, when some- 
thing came in that was out of the ordinary 
run. 
* 

So your wire kinks on you and won't 
straighten when you wantit to, charm you 
never so wisely? Well, that is because it 
is “ built that way.” That wire was made 
by drawing through a set of dies, as most 
wire is; and it was coiled right up after 
passing through each die; the coil only a 
yard or so from the die. Just as it was 
hot from the die, and as its particles had 
been made to understand that they must go 
just where they were put and stay where 
they were put, they were coiled up in those 
circles of small radius. Mindful of the 
lesson that they had just received, they are 
staying where they were put. Rev. Dr. 
Watts says: 

‘* Let wire delight to coil up tight, 
For ‘tis its nature to.” 

Or something like that. If you want 
wire that wont keep a permanent kink, tell 
your wire maker that he must put the 
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reels about fifty feet away from the dies; 
then each piece of wire will have a chance 
to get reasonably cool before it goes into 
the coil; and it will consider that the 
straight line is its normal and desirable 
condition and that the coil is only a tem- 
porary shape assumed for purposes of con- 
venience. Wire has a deal more sense 
than some people. 
* * 

For that work you want the very best 
steel that money can buy; and that is not 
the latest steel turned out from the works 
either, You want steel that has been made 
for twenty years, and that has been lying 
by without being disturbed. During allthat 
time it will have been recovering from the 
derangement of its particles, caused by the 
breaking down rolls, and the hammering 
which it underwent in the process of man- 
ufacture. 

Is that a theory of mine? Yes, it isa 
theory. It isnot a hypothesis, which means 
merely an idea. It is a theory; meaning 
an idea based on enough facts actually ob- 
served, to warrant my forming a theory 
from them. It is a fact, and it has been 
observed by many a good mechanic who 
has been long enough in business to en- 
able him to have a number of facts to draw 
on, that steel improves by age, particularly 
if it is not disturbed by usage. Such a con- 
servative firm as Hoe & Co., keep one bin 
specially for steel to go in their press bed 
rollers. For they must have the very best 
steel that money can buy, and knowledge 
can select. They estimate that it improves 
five per cent. a year by just lying in a bin; 
and you could not buy from them for $10 
a pound the stock which they reserve for 

those rollers. 
* * * 

To test whether that man has properly 
learned his trade in the shops from which 
he says he has graduated, I just gave hima 
piece of cast-iron about 6x4x1 inch, and 
told him to file it hollow on the broad side 
and dead square on the narrow edge. In 


about half an hour he brought it to me say- 
ing that no one could file it hollow; and 
what he considered to be dead square on 
the narrow edge reminded me of a boot- 
back. 
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A man who can’t file dead square is of 
no use. To be sure we have machines that 
will finish that block in five minutes better 
than any average mechanic would be apt 
to do in a week ; but what I want is the 
ability to do things—so that if the machine 
is broken, or in use by some one else, or 
the work is not to be done in a shop, the 
man will be able to doit. When it comes 
to filing the flat side hollow, any good me- 
chanic should be able to spring a file so as 
to reach in and do that. The “ mechanic” 
who has never been taught to do things 
and who has not enough innate mechan- 
ical ability to think out a process for him- 
self, will give it up. Him we do not want. 

x * 

While I’m making this little working 
drawing I want you to notice my drafting 
tacks. Those that most people use are 
either of the kind which have the points 
riveted into the head, or they have them 
screwed in. If they are riveted in, they 
pull out. If they are screwed in, the mo- 
tion of pressing them in with the thumb 
is very apt to unscrewthem. If they have 
thin heads they are of nouse. If they have 
thick ones the heads get in the way of the 
T-square. If in order to do away with the 
coming out of the points, (or the coming 
off of the heads), you get them turned out 
of the solid, they cost a lot of money and 
you have them in the way of your T- 
square allthe same. Thenif you dropany 
of them the only way that you can find 
them is by stepping on them, and if your 
shoe-soles are’ thick you don’t find them 
then, but carry them around like hob- 
nails. Now, | use just plain, ordinary every- 
day copper tacks; the smallest that I can 
get. They can be pressed in and withdrawn 
with a knife blade; they have just as good 
a hold as the German silver or steel ones, 
and deface the board less; and ten cents 
worth will last about two years with any 
degree of care. 

* * * 

You took Sunday off, last week, did you ? 
and the Sunday before that? And you 
intend to take other Sundays in the future, 
with an occasional fishing or attending 
convention or something like that ? 

Well, give your tools the same rest that 
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you give yourself, and more too, and you 
will find that they will be better for it. 
You have probably found out that it pays 
you to see a razor for a few minutes and 
then to lay it aside and work with another 
for a few months. Well, there are many 
tools about your shop that would be the 
better for being laid aside once in a while 
and given a chance to arrange their parti- 
cles in such a way as to do the best work. 
This is "no whim; it is a fact that shop 
tools do better for a rest, just as razors and 
razor-users do. 

No, I don’t want to buy any cheap 
monkey wrenches, I can get more wrenches 
for sixty-two cents apiece, than I want. 
What I want is a wrench that costs about 
$2.50 and will last about seventeen years. 
These cheap things are made of cheap 
stock by cheap processes; and while they 
may be good enough for ordinary work, 
they are not good enough for a high grade 
mechanic. I wantsomething of steel, with 
the threads cut not perhaps quite so well 
as those on a lathe, but excellently well ; 
with the head and sliding jaw milled off 
and finished uplike gun-work. I want the 
screw to run freely but without lost mo- 
tion; and the jaws to close squarely and 
not deface stock that they take hold of. 
Such a tool as that will do better work 
than the common one, and whoever hand- 
les it will try to do better work than if he 
has one of the common kind, some of 
which are only about good enough to throw 
at a Cat. 

* * * 

You have to plane cast iron sectors each 
covering 1-6 of acircle 4o feet in diameter, 
and you don’t see how you are going to 
plane them? Suppose you refuse every 
job that comes in, for which there is not a 
special tool waiting all ready labeled “ this 
is for boring, turning, facing, drilling, 
countersinking, and tapping the armatures 
of chain lightning electric motor, size 7} 2’.” 

You have no open side planer, but it is 
not much of a trick to make one out of 
one of regular type;'nor is it much of a 
smart thing to rig up a pivoted post about 
20 feet from the centre line of the planer 
and pivot the centre of your sector there ; 
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its rim lying on the planer bed at the same 
level. The sector will have to swing if 
you drive it right ; it will have to swing in 
the arc of a circle because its centre can- 
not get away; and you will find after a few 
trial passes without any tool that you will 
be ready to take a trial cut without much 
misgiving. 
* * 

That painters’ staging is going up be- 
cause I am going to give that east walla 
coat of thincement. Ihave painted it and 
it is not yet tight against the beating rain- 
storms; and the steel that is stored on the 
inside of it will not keep in good condi- 
tion. WhatI am going to do is to give it 
a coat with a whitewash brush, of good 
hydraulic cement, made as thin as white- 
wash. You will see a north wall done in 
that way, in Hoe’s press works; the color 
is cool, neat, sightly and appropriate, and 
the wall is rain-tight even in the heaviest 
storms. The cost of the material is very 
little, and that of putting it on less than if 
applying stiff paint. 

* * 

If you will take my advice in making 
that frame, you will make every mortise a 
little flaring at the bottom, and then drive 
hard-wood wedges in the tenons after 
they are sent home to the shoulder. That 
will expand them and make them fill the 
mortises, and the man who undertakes to 
draw them will find that he has, not his 
hands, but his mortises, full. 

Oh, they are blind mortises are they, 
and you can’t wedge them that way? Then 
let them wedge themselves. Make the 
mortises dove-tailing, all the same; cut 
lengthwise kerfs in the end of each tenon, 
and make good wedges; insert the points 
of the wedges, and then drive the ten- 
ons in square. When the butts of the 
wedges reach the bottoms of the mortises, 
the only thing they can do will be to gu 
into the tenons, and the only thing for 
the tenons to do under the circumstances 
will be to expand and fill the mortises. 

The only objection to this plan is that if 
at any time any one ever wants to knock 
down those frames, he will find it cheaper 
to saw off the sticks at the shoulders, than 
to draw the tenons. 
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| ges ajar articles are indicated by an asterisk (*), continued articles by a 


dagger (t), and concluded articles by a double dagger (t). Ordés for copies of 
publications mentioned should be sent direct to the addresses given. 


ELECTRICAL REVIEW. w. 4d. London. 
AUGUST 14. “ Transformers.” ‘‘ The The- 
ory of Magnetism andthe Absurdity of Diamag- 
netic Polarity.”+* ‘‘ Tesla’s Electrolytic Me- 
ter.” AUGUST 21. ‘* The Electric Lighting 
of Sofia.” ‘Edison Dynamo and Motor,”* 
‘* The Efficiency of Quartz Fibres as a Means 
of Suspending Galvanometer Needles.” ‘‘ The 
Theory of Magnetism and the Absurdity of Dia- 
magnetic Polarity.”* { ‘‘ Can Galvanic Currents 
be Developed in Aqueous Solutions Without the 
llelp of Metals?” The Odessa Electric 
Lighting Station.” AUGUST 28, ‘* The Re- 
lation of Volta Electromotive Force to Latent 
Heat, Specific Gravity, etc., of Electrolytes.” 
‘Electrolytic Problems.” odert L. Mond, 
B. A., F. R. S. E. ** Woodhouseand Rawson’s 
Floating Charging Station.”* SEPTEMBER 4. 
Practical Photometric Research.”* Aalph 
Conrad Richards. ‘* Report of the Board. of 
‘Trade Committee on Electrical Standards.” 
SEPTEMBER 11. ‘ Notes on Microphones,.”* 
G. Bingswanger. ‘* The Lighting of Railway 
‘Trains Electrically.”"* J. A. Timmis, F. R. S. 
‘On the Magnetic Field in the Neighborhood 
of the South London Electricai Railway.”* 
Profs. W. E. Ayrton, F. R. S., and A. W. 
Rucker, F. R. S. 

THe ELECTRICIAN, w. 4d. London. AU- 
GUST 21. ‘Secondary Batteries.” ‘* Recol- 
fections of Hermann Von Helmholtz.” + ‘* Vari- 
ations of Conductivity Under Electrical In- 
fluence.”* £, Branly. The Regulation of 
Electrical Distribution from Central Stations.’’ 
J. Laffargue. AUGUST 28. ‘‘On the Elec- 
tro-Magnetic Theory of the Rotation of the 
Vlane of Polarized Light in a Magnetic Field.” 
Prof. A. Gray, M. A. ‘' Effectsof High Tem- 
peratures Upon the Insulation Resistance and 
Inductive Capacity of Vulcanized India Rubber.” 
“ Recollections of Hermann Von Helmholtz.” ¢ 
SEPTEMBER 4. ‘‘ Recent Progress in the Use 
of Electric Motors.” Prof. G. Forbes. SEP- 
TEMBER 11. “ Practical Points Relating to 
the Ether.” F. TZolver Preston. the 
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ment of Stationary Hertzian Vibrations Along 
Wires.” Prof. D. E. Jones. ‘* Magnetic Ex- 
periments Made in Connection with the Deter- 
mination of the Rate of Propagation of Magnet- 
ization in Iron.”* P. Prouton. Deter- 
mination of Currents in Absolute Electro-Mag- 
netic Measure.”* G. F.C. Searle, M. A. 

THE IRON AGE. w. 10c. New York. 
GUST 20. ‘* The Whaleback Boat.” * ‘‘ The 
Hunt Bronze Bosh Plates.” * ‘* Labor in Tin 
Mines in the East Indies.” ‘‘ An Improved Fuel 
Gas System.” ‘* Basic Open Hearth Steel.” 
“Selecting and Testing Emery Wheels.” AU- 
GUST 27. ‘' Threading and Slotting Machine 
for Guns of 8 to 12-inch Calibre.” ** The West- 
inghouse Rotary Engine.”* SEPTEMBER 3. 
‘* Roughing Train and Doubling Machine for a 
Tin Plate Mill.” ‘* Government Tests of Coil 
Boilers.” * ‘* Manufacture of Galvanized Iron.”* 
SEPTEMBER 17. ‘“ Petroleum Oil Engines.” 

INVENTION, w. 15s. half yearly : 28s. yearly. 
London. AUGUST 29. ‘* Nitro-Cellulose— 
Methods of Manufacture.” *‘ Transfer of Power 
by Electricity.” Dr. Lux. The Direct 
Conversion of Heat into Electricity.” err R./. 
Gulcher. 

WESTERN ELECTRICIAN. w. 10c. Chicago. 
AUGUST 22. ‘Electricity at the World’s 
Fair.” ‘* Photochronograph.” * ‘* Electric Sys- 
tem of the Buffalo Street Railway Company.” 
SEPTEMBER 5. ‘*‘ Montreal as the Electric 
Light Convention Will See it.”* ‘‘ Electricity 
at the World’s Fair.” ‘* The Future of the Elec- 
tric Railway.” Frank J. Sprague. SEPTEM- 
BER 19. ‘‘ Largest Dynamos at the Frankfort 
Exposition.” Incandescent Lighting: Its 
Physical Hazards and Means of Restricting the 
Same.” * Geo. P. Low. 

THE ELecTRICAL WORLD. w. $3.00 per 
year. New York. AUGUST 22. “‘A New 
Form of Range-Finder for Use with Modern 
Seacoast Guns."* Lieut. George L. Anderson. 
Automatic Volume and Tensile Strength.” * 
Reginald A. Fessenden, ‘* Armature Reac- 
tions.” * Frank C. Wagner, A. M., B. S. 
AUGUST 2g. ‘‘ A Method of Determining In- 
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stantaneous Values of a Periodic Electro-motive 
Force.” * Ralph D. Mershon. ‘* Capacities of 
Telegraph Wires and Cables."* J. £. Zaylor. 
Alternate Current Motors.” £. /ospitalier. 
SEPTEMBER 5. ‘‘ The Construction and 
Maintenance of Underground Circuits.” 5S. B. 
Fowler, ‘Electricity at the World’s Fair.” 
SEPTEMBER 12. ‘ The Elements of Prac- 
tical Electricity.”* Dr. Louis Bell. The 
Progress in the Art of Modern Incandescent 
Lighting.”* Dr. L. K. Bohm, ‘* Arc Light- 
ning in Toronto, Canada.” * ‘* Electric Light- 
ning in Victoria, British Columbia.”* ‘* Elec- 
tric Lighting in Halifax, Nova Scotia.” * ‘‘ Cen- 
tral Stations Operated by Water Power.” Geo. 
A, Redman, ‘** A Central Station Combining the 
Advantages of both the Continuous and Alter- 
nating Systems.” * //. Ward Leonard. ‘‘ Some 
Details of the Care and Management of an Arc 
Lighting System as Practised in the Municipal 
of St. Louis.” James L. Ayer, 

THE ENGINEERING AND MINING JOURNAL. 
w. 10c. AUGUST 22. ‘* Manganese Steel.” * 
H. M. Howe. ‘‘ Determination of the Temper- 
ature in the Blast Furnace Process.” A. Ledebur. 
Trans. from the German by //. B. Nitze, M. 
AUGUST 29. ‘‘The Roney Mechanical 
Stoker.”* ‘*The Van Depoele Solenoid Coal 
Cutter.”* SEPTEMBER 5. ‘‘ Silver Mining 
in California.” S. Boynton. ‘* Production 
of Asbestos in the United States.” Z£. W. 
Parher, SEPTEMBER 12. Production of 
Barytes in the United States.” £2. W. Parker. 
‘On the Improvement of Ore Bodies with In- 
creasing Depth.” “rank L. Nason. SEP- 
TEMBER 19. ‘‘ The Mining of Potsdam 
Brown Ores in Virginia.” Ldmund C. Pechin. 
‘** Chinese Silver Mining in Mongolia.” //. /. 
Dawes. 

ENGINEERING News. w. 15c. AUGUST 
22. ‘‘New Signaling Arrangements for the 
Fourth Avenue Tunnel.” ‘‘ The Broadway 
Cable Road, New York.”* ‘ Plant Used in 
Erecting the Equitable Building in Denver, Col- 
orado.” *+ A. McL. Hawks, ‘* The Resources 
and Growth of the ‘ Pacific Slope’ of the Un- 
ited States.” ‘* Metal Tie Plates for Railway 
Track.” AUGUST 29. ‘* Testsof Three Sys- 
tems of Fire-proof Flooring Proposed for Use in 
the Equitable Building, Denver, Colo.” * 
A McL. Hawks.”* t ‘Tests of Coil Boilers 
for the U. S. Navy.”* . “‘ The Pollution of the 
Croton Water Supply of New York City.” SEP- 
TEMBER 5. ‘French Pier Masonry and 
Bridge Detail.”* ‘‘Dredger and Soil Trans- 
porter at the Manchester Canal.”* ‘* A Penn- 
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sylvania Lumber Dam.”"* ‘‘ Method of Simul- 
taneous Culmination of Polaris with Alioth and 
Adjacent Stars in the Handle of the Big Dip- 
per.” W. ZL. Marcy. Modern Navy.” 
SEPTEMBER ‘The Proposed Boat Rail- 
way Around the Dalles Rapids of the Columbia 
River.” * ‘Tests of the Worthington High 
Duty Pumping-Engines at Memphis, Tenn.” * 
‘* Social Statistics of American Cities.” ‘* Muni- 
cipal Engineering.” SEPTEMBER 1g. Rail- 
way Surveys and Resurveys.” Hosea Paul, 
‘*Concerning the Kirkaldy System of Testing 
Materials.” ‘‘ Technical Training vs. Self-Tui- 
tion Among Engineers.” ‘‘ Experiments on the 
Use of Steam Jets for Producing Forced Draft 
in Boiler-Furnaces.””* The Betaloo Dam, 
South Australia.” * ‘‘ A Remarkable Feat of 
Mental Calculation.” ‘‘ Influence of Ground 
Water upon Health.” Baldwin Latham, M. J. 
C. E. “* The Education of Locomotive Engin- 
eers and Firemen.” ‘‘ The Kaiping Railway in 
China.” 

ENGINEERING, w. 6d. London. AUGUST 
14. ‘Electric Light Station at Venice.” * 
‘*Graving Dock at Ilampton Roads, Va., U. S. 
A.” * French Ironclads ‘ Davout’ and 
‘Hoche.’”* ‘* The Sinking of the * Blanco 
Encalada.’"* The Health Congress.” AUG- 
UST 21. ‘' French Electrical Exhibits at Mos- 
cow.” * ‘National Provident Insurance.” 
AUGUST 28. ‘‘ Mr. Robert Mansel’s Law of 
Steamship Propulsion.” SEPTEMBER 4. 
‘*Twin Screw Steamers ‘ Frederica,’ ‘ Lydia,’ 
and ‘Stella.’""** SEPTEMBER 11. ‘‘ Man- 
chester Ship Canal.”* ‘* Railways in the 
United Kingdom.” ‘‘ Turbines at Assling- 
Sava, Carniola.” * 


JouRNAL OF THE SOCIETY OF ARTS, w. 6d. 


London. AUGUST 21. ‘‘ The Mint of Hin- 
dostan in the 16th Century.” Arthur Winy- 
ham. ‘‘Economic Condition of Venezuela.” 
AUGUST 28. ‘‘ Photographic Chemistry.” + 
Professor R, Meldola, F. R. S. 

Tue RAILWAY MASTER MECHANIC. m, 31 
per year. Chicago. SEPTEMBER ‘‘A Point 
in Design of ‘ Consolidations’—The Length of 
the Main Rod.” * ‘‘ The Annual Additions to 
Railroad Rolling Stock in the United States.” 
‘*Converting Old Strap Rods into Solid End 
Rods.”’ * 

THE RAILWAY REVIEW. w. $4.00 per year. 
Chicago. AUGUST 22. ‘‘The Columbian 
Exposition.” * ‘Safety Boiler Checks,” * 
AUGUST 29. ‘‘ National Ownership of the 
Consolidated Railways of the United States.” + 
Geo. H. Lewis, ‘* A Graphic Register of Train 
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Movements.”* ‘‘ The Necessity of Uniform 
Railway Regulation.” ‘* The Need of the Pub- 
lic Discussion of Railway Problems.” ‘‘ Re- 
moval of Land Slides.” ‘* Metallic Permanent 
Way.” SEPTEMBER 5. ‘‘ The Temperature 
ef Steam Cylinder Walls.” 


ELECTRICITY. w. Id. London. SEP- 
TEMBER 11. -‘*Onthe Chemical Action Set 
Up in Lead Accumulators.” Dr. Hans Stricker. 
**Gulcher’s Thermopile.” * 


ARCHITECTURE AND BUILDING. w. I5¢. 
New York. AUGUST 22. ‘‘ Water Supply 
and its Development for Small Cities in the 
West.”+ ‘‘ Technical Education in England 
and on the Continent.” AUGUST 29. 
Architect—His Position, Duties, and Responsi- 
bilities.” ‘‘ Plumbing Fixtures Which Are 
Dangerous to Health.” * Leonard D. Hosford. 
‘‘Wind Pressure on Buildings.” * SEPTEM- 
BER 5. ‘Architectural Byways—San Michele, 
at Pavia.” ‘* Stairways, Elevator Shafts, and 
Division Walls.” * H. A. Goetz. Architecture 
in Relation to Hygiene.” 

CANADIAN ARCHITECT AND BUILDER. m, 
2oc. Toronto and Montreal AUGUST. 
‘* Manual and Technical Training of Architects 
and Engineers.” 

THE RAILROAD AND ENGINEERING JouR- 
NAL, m. 25c. New York. AUGUST. ‘‘ Eng- 
lish and American Locomotives.” ‘‘ The Dan- 
ger from Locomotive Checkvalves.” ‘‘ German 
Tire Fastenings.”* ‘* Failures of Corrugated 
Fire Boxes.”* ‘* Recent Experiments with 
Armor Plates.”*{ Lieut. Joseph M. Calif, 
Third U. S. Artillery. ‘** Notes on Combus- 
tio.” C. Chomienne, Engineer.t English 
Fire and Axle Specifications.” SEPTEMBER. 
‘* Car-Wheel Guarantees.” ‘‘ Building a Con- 
crete Sewer.”’* William Worthen, ©. 
Notes on Combustion.” C. Chomienne, 
yineer.$ Bit of Locomotive History. 
The Hatteras Lighthouse.”* 

SCIENTIFIC AMERICAN SUPPLEMENT, w. I0¢. 
New York. AUGUST 22. ‘“ Longitudinal 
Bearings for Railway Track.” ‘‘ The Thies 
Process of Treating Low Grade Auriferous Sul- 
phides.” 4. Thies and W. B. Phillips. ‘‘Con- 
stant Feed Apparatus for Distilling Water.”* 
Prof. W. M. Stine, ‘* Art from a Schoolmas- 
ter's Point of View.” Z. W. Miller, Principal 
of School of Industrial Art, Phila., Pa. ‘* As- 
tronomical Observatories and What is Done 
There.” F. W. Levander, F. R. A. S. SEP- 
TEMBER 5. ‘* Present Standing of the Seve- 
tal Hypotheses of the Cause of the Glacial 
Period.” President T. C. Chamberlain, Uni- 


versity of Wisconsin. SEPTEMBER 12 
‘* [listorical Development of the Horseshoe.”* 
Trans. from the German, by S. £. Weber. 
SEPTEMBER 19, 1891. ‘A Review of 
Marine Engineering During the Last Decade.” 
Alfred Blechynden, ** A Substitute for Glass.”* 
‘“The Progress of Medicine.” ‘ Odorous 
Woods.” John R. Jackson, Cyratorof Museums, 
Kew. 

THE RAILROAD GAZETTE. w. $4.20 per 
year. New York. AUGUST 21. ‘' Cranes 
for Railroad Uses." * + William M. Clements, 
M. E. ‘The Ideal Railroad Track.” SEP- 
TEMBER 4. ‘Jersey City Freight Terminus: 
Leigh Valley Railroad.”* ‘* Proposed Rail- 
road to the Peak of Matterhorn.”* ‘‘ The 
Principles Governing Railroad Rates.” SEP- 
TEMBER 11. SEPTEMBER 18. ‘“ The 
Cedar Avenue (Baltimore) Bridge.”* ‘* The 
New Gauge for Vertical Plane Couplers.” ‘*‘ Cyl- 
inder Volumes for Compound Locomotives.” 

BostoN JOURNAL OF COMMERCE. w. 6c. 
AUGUST 29. Ramie.” Commercial 
Sponges ”—Superiority of the Florida Product, 
Etc.” ‘‘ Bevel Gears.””* ‘* Heating Surface of 
Boilers.” SEPTEMBER 5. ‘‘A Proposed 
Wool Exchange.” 

THE AMERICAN MACHINIST. w. 6c. New 
York. AUGUST 27. ‘‘Compound Engines.” + 
James Tribe. ‘‘Cam-Motions.” W. H. Booth. 
SEPTEMBER 3. ‘ The Eight-Centred Oval 
and Ellipse.”"* Frederic R. Honey, Ph. B. 
SEPTEMBER to. ‘'Compound Engines.” 
James Tribe. ‘* Whaleback Steamer ‘ Wet- 
more.” SEPTEMBER 17. ‘‘ Pattern Mak- 
ing.”* F. S. Dingey. ‘* Parallel Motions.” * 
Prof. A, MacLay. 

InpUsTRIES. w. 6d. London. AUGUST 
28. ‘* Manke’s Converter for Copper Matte.” * 
‘Proposed National English Laboratory for 
Physical Research.” SEPTEMBER 4. ‘* Im- 
portant Improvement in the Metallurgy of 
Nickel.” 

Tue PHoroGRaAPHic TIMES. w. New 
York. AUGUST 28. ‘‘ About a Rational 
Method of Reducing the Intensity of Nega- 
tive Clichess—A New Process.” ‘* Art in 
Photography.” ‘* A Combination of the Carbon 
and Staining Processes for the Production of 
Transparencies, Lantern and Stereoscopic Slides 
in Color.” Leon Vidal. SEPTEMBER 4. 
‘* Practical Development.” SEPTEMBER 18. 
‘*Sky and Clouds.” ‘‘ On the Present and Fu- 
ture Position of the Higher Art Party in Pictor- 
ial Photography.” ‘‘ Testing Lenses.” W.X. 
Burton. 
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JoURNAL OF THE NEW ENGLAND WATER 
Works ASSOCIATION. Quarterly. 75c. New 
London, Conn. SEPTEMBER. ‘“‘ Standard 
Flanges for Water Pipes.”* Freeman B. Coffin, 
C. E. ‘Are Lead Connections Desirable ?” 
H. G. Holden. ‘‘ The Risk Taken by Towns in 
Having One Supply Main.” H. C. Hancock. 
** Three Years Experience with a Direct Pump- 
ing System.” George F. Chase. ‘* Description 
of Dam at Woodbridge, Conn.” Lucien A. 
Taylor. C. E.* 

THE STREET RAILWAY JOURNAL, mm. 
New York. SEPTEMBER.  ‘‘St. 
Minneapolis Electric Street Railway System. 
** Coal Conveyor for Power Houses and Steam 
Roads.”* ‘‘Cable Construction on Third 
Avenue, New York."* ‘The Car-mile Unit.” 
M. K. Bowen, 


‘*THE FINANCIAL AND MINING RECORD.” 
w. toc. New York. SEPTEMBER 12. ‘‘ The 
Colorado Vailey.”’* 

ScIENCE, w. toc. New York. SEPTEM- 
BER 4. The Farmer and Taxation.”+ Zd- 
mund J. James. SEPTEMBER 11. ‘* The 
Cure of Consumption.” Godfrey W. Hamble- 
ton, M. D. Progress of Preventive Medi- 
cine.” Sir, Gilbert Fayrer, CF. FOR. S. 
‘* The Farmer and Taxation.”{ SEPTEMBER 
18. ‘The American Museum of Archeology.” 
‘* Endowed Research in Physics.” 
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THE ELECTRICAL ENGINEER. w. 3d. Lon- 
don. AUGUST 28. ‘‘On the Electrification 
of Steel Needle Points in Air.”+ 4. P. Chattock. 
London-Paris Telephone."* W. 
Preece. F. R. S. ‘* The Causes of Variation of 
Clark Standard Cells.”"* 7. Swinburne. SEP- 
TEMBER 4. ‘‘ The Weymersch Battery.” 
an Electrical Parcel Exchange System.’* 
A. R. Bennett, M. I. E. E. ‘* On the Tele- 
phoning of Great Cities."* A. R. Bennett, 
M. I. £ SEPTEMBER 11. ‘On the 
Electrification of Steel Needle Points in Air.”* + 
A. P. Chattock, ‘* Recent Progress in the Use 
of Electric Motors.” Prof. G. Forbes, F. R. S, 
‘** Electrolytic Problems.” 1. Mond, B. 
A. FR. 

JOURNAL OF THE 
GINEERING SOCIETIES. 
AUGUST. ‘‘ The Chemical Precipitation of 
Sewage.” Allen Hazen, S. B. The Late 
Suspension Bridge at Minneapolis."* /. IV. 
Cappelen, 

STONE. m. $2 per year. Indianapolis. 
‘SEPTEMBER. ‘‘ Indiana Sandstones and the 
Census.” ‘* Relative Abundance of the Ele- 


ASSOCIATION OF EN- 
30c. Chicago. 
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ments.” George P. Merrill. Notes on Quarry- 
ing.” Wm. L. Saunders. *' Stratified Lime- 
stones of Indiana.” ‘‘ Slate—Its Industry and 
Uses.” G. H. Harris. 


LocoMOTIvVE ENGINEER, m. toc. New York. 
Historical Locomotives.” ‘‘ Locomotive Run- 
ning Repairs.”* C. Hitchcock, ‘‘ Progres. 
sive Examination of Locomotive Engineers and 
Firemen.” John A. Hiil. 

ELECTRICAL ENGINEER. w. 10c, New York. 
AUGUST 26, ‘* Gutmann’s Electric Heaters.’’* 
LL. Gutmann, “ Weighing Electrolytic Meter 
Plates Electrically.”* /inis 7. Barney. The 
Manufacture of Bare and Insulated Wire.’’* 
‘* The Fusible Cut-Outs of the Thomson-Hous- 
ton Co.”"* SEPTEMBER 2. ‘Notes ona 
Unipolar Dynamo."* Vikola Tesla. ‘* Improved 
Automatic Circuit-Breaker for Railway Cir 
cuits.”"* Willis Gordon. SEPTEMBER 9. 
‘*The Localization and Remedy of Troubles in 
Dynamos or Motors.”+ Prof. Francis B. Crocker 
and Dr. D. S. Wheeler, ‘* The New Hoch- 
hausen Double-Carbon Arc Lamp and Motor- 
Starting Switch” SEPTEMBER 16, Cen- 
tral Stations Operated by Water-Power.” Geo, 
A. Redman, ‘‘ Three Years Development of 
Electric Railways.” Capt. Eugene Griffin, 
‘*Some Details of the Care and Management of 
an Arc-Lighting System, as Practised in the Mu- 
nicipal of St. Louis.”* 7. Z. Ayer Report 
of the M. E. L. A. Committee on Tabulating, 
Wiring and Insurance Rules.” 

THE NINETEENTH CENTURY. m. 40c. New 
York. SEPTEMBER, ‘‘ The Last Bit of Nat- 
ural Woodland.” Hon. Auberon Herbert. 
‘* Compulsory Insurance in Germany.” Prefes- 
sor Geffecken. ‘‘Can Railway Fares Be Low- 
ered? M. Ackworth. 

ELeEcTrICcITY. w. 7c. Chicago and New 
York. SEPTEMBER 2. ‘Minimum First 
Cost of Plant and Maximum Economy of Oper- 
ation in the Electrical Transmission of Power.”* 
H,. Ward Leonard. ‘‘ Long Distance Power 
Transmission from Lauffen to Frankfort.’’* 
‘* Storage Battery Insurance.” SEPTEMBER 9. 
‘* Possibilities of Elec.rical Development in 
Canada.” ‘‘ Influence and Benefits of Electrical 
Associations.” Ralph W. Pope. Queen's 
New Laboratory Photometer,” 

NATIONAL BUILDER. 
York, Chicago, St. Louis. 
and Steel in Fire Proofing.” 
Composition of Forces.”* | ‘*‘ The Supporting 
Power of Soils.”+ Randall Hunt. ‘‘ The Edu- 
cation of the Plumber.” Wm. A. Maguire, 


$3 per year. New 
AUGUST. ‘‘Iron 
Resolution and 
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NEW MECHANICAL APPLIANCES. 


Gorton Sort Coat BoiLer. A 

distinctly new type of heating ap- 
paratus, which promises to play an impor- 
tant part in the important and growing 
field of household engineering, is the Gor- 
ton soft coal boiler, which we illustrate on 
this page. It is the invention of Mr. 
Charles Gorton of Brooklyn, N. Y., and in 


of the Fire Pot of the Gorton soft coal 
boiler, sufficient additional air is drawn 
through the fingered ring above the outer 
surface of the grate, at the lower edge of 
the coking chamber to ignite all the gases 
arising from the coking process, thus pre- 
venting the deposit of soot and uncon- 
sumed carbon on the heating surface of 


design is unlike 
any other soft coal 
boiler now upon 
the market. The 
very satisfactory 
results obtained 
from a number of 
tests made by the 
manufacturers, 
lead those who 
have witnessed its 
performances to 
believe it the long- 
sought boiler for 
burning soft coal, 
which is so abund- 
ant in the South 
and West, but 
which from __ its 
tendency to de- 
posit soot upon 
the heating surface 
of the boiler in 
which it is used, 
has given much 
trouble, and, in- 
deed, rendered its 
use far from economical, in spite of the 
cheapness of such fuel. Anumber of styles 
of soft coal burning boilers have heretofore 
been devised and used with more or less 
satisfactory results, but the construction of 
none of them can be said to have entirely 
compassed the troublesome soot question. 

The thick black smoke which causes 
the deposit of soot and unconsumed car- 
bon on the heating surface of the boiler is 
given off when the coal begins to burn, or 
coke, and ceases when that part of the 
combustion is perfect. In the construction 


GORTON SOFT COAL BOILER. 


© the boiler, and 
making effectual 
that part of the 
fuel which is gen- 
erally wasted 
when soft coal is 
burned in all or- 
dinary fire pots. 
The construc- 
tion of the boiler, 
which can be 
readily under- 
stood by reference 
to the illustration, 
is such that it gen- 
erates steam in 
the most economi- 
cal and effectual 
manner, as_ the 
gases come in con- 
tact with the tubes 
and inside of the 
Shell at the high- 
est temperature, 
and cooling, pass 
through the open- 
ing in front of the 
boiler and around the shell before going 
out of the smoke pipe at the rear. The 
boiler proper is surrounded by a non-con- 
ducting jacket of galvanized iron, lined 
with asbestos sheeting, thus confining the 
heat generated to its proper channel and 
preventing radiation. The main or tubu- 
lar part of the boiler is directly over the 
fire. The water-leg or lower part sur- 
rounds the fire and is connected with the 
boiler above by suitable circulation pipes. 
The coking chamber and coal reservoir, 
which is annular, is between the lower 
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outer surface of the boiler and the upper 
part of the water-leg, and will hold enough 
coal to last for twenty-four hours. 

The position of the coal pockets is such 
that the reservoir can be 2asily filled as an 
ordinary kitchen range. The fingered ring 
allows the air to pass through the fire, thus 
keeping up a sharp fire long after the grate 
is covered with ashes. The grate is of an 
improved form which does away with any 
necessity for stooping. 

The sole manufacturers are the Gorton 
& Lidgerwood Company, 96 Liberty Street, 
New York, who will cheerfully furnish any 
further information desired. 

A NEw TEMPERATURE REGULATOR.—In 
the leading article entitled “The Ventila- 
tion of Homes and Schools,” by Mr. Leices- 
ter Allen, in our September number, there 
was an allusion to a new automatic regula- 
tor specially designed for the control of 
hot water heaters. It isthe invention of 
Mr. W. P. Powers, for many years a steam 
and hot water heating engineer. 

The peculiarity of this regulator is that 
it has a dual action. One function con- 
trols the heater and the other the house, 
each being entirely independent of the 
other, and yet working in perfect harmony. 

The dampers of the hot water heater 
are closed just before the boiling point is 
reached, by steam pressure generated from 
water confined in a supplemental chamber 
located in the flow pipe and heated by the 
circulating water. The well known law 
that the boiling point of liquids varies ac- 
cording to the pressure upon them, lies at 
the foundation of this very ingenious de- 
vice. The water in the heater being under 
a pressure due to the height of the expan- 
sion tank, must be heated considerably 
above the normal boiling point (212°) 
before ebullition takes place. But the 
water in the supplemental chamber being 
under no pressure, begins to generate steam 
as soon as a temperature of 212° is at- 
tained, and before the boiling point of the 
water in the system has been reached the 
damper is closed. So we have here the 
apparent paradox of live steam being 
formed by the heat of water which itself is 
not hot enough to boil. It is easy to see 
the advantages that follow the use of this 


device, as by its aid the water can be auto- 
matically maintained at this high temper- 
ature without any danger of boiling over, 
adding materially to the heating capacity 
of the radiator. 

While controlling the heater in this 
manner, this regulator in its “duplex” 
character also governs the temperature of 
the house by an arrangement of the same 
general nature. A hollow oval disc of 
metal, ornamental in appearance, is hung 
upon the wall of one central room of the 
house, usually one of two or three opening 
together. This disc called athermostat is 
divided into two parts by an elastic metal 
diaphragm. One of these compartments 
contains a liquid which boils at the ordi- 
nary temperature of a house, beginning to 
vaporize at 60 degrees and at 70° affording 
a vapor or steam pressure of three pounds 
to the square inch. 

By this pressure the metal diaphragm is 
flexed and its force is transmitted by air 
confined in a very small tube to the heater, 
where it operates to close the damper rais- 
ing a weight on a lever, by the adjustment 
of which the temperature of the house is 
maintained at any desired point. If the 
temperature of the house falls a little the 
damper opens a little. If it falls more it 
opens more, and so as the house warms 
up the draughts are gradually closed. 
As the inventor says: “It endows the 
heater with intelligence enough to open 
and shut its own damper, just when it 
ought to and just as much or little as it 
ought to.” 

This peculiar feature of the gradual 
movement of the damper renders it par- 
ticularly desirable as a regulator for hot 
water, or in fact for any heating apparatus, 
it being used with great success on steam 
and hot air furnaces. 

The dampers do not open and close at 
intervals as is the case with all other reg- 
ulators, but they assume the right position 
to give the required amount of air to the 
fires and there remain without apparent 
change. This is the correct principle and 
gives an even steady fire with the least pos- 
sible consumption of fuel. Manufactured 
by the Powers Duplex Regulator Co., 36 
Dearborn Street, Chicago, III. 


2 
4 ; 
7 
id 
\j i 
j 
- 
=) 


